











THE | INTELLECTUAL OBSERVER, 





JANUARY, 1868. 





THE INTELLECTUAL OBSERVER AND “THE 
STUDENT.” 


NOTICE TO OUR READERS. 


Wira the issue of this number of the IntetiecrvaL OssERver 
the Twelfth Volume of that Work is completed. We advisedly 
say Work, because it was our intention from the beginning 
not to produce an ephemeral serial, but a publication of 
permanent value, consisting of articles on a variety of topics 
of enduring interest, bringing to a focus many scattered rays 
of knowledge, and offering to the educated classes, wherever 
the English language is read or spoken, a record of research 
and discovery in various departments of human inquiry, which 
we hoped would not be found unworthy of their enlightened 
support. 

rom our first issue to the present time, the public have 
appreciated our labours, and awarded to the Inreiecruan 
Osserver an amount of favour never before bestowed upou 
any scientific publication taking the same high ground. In 
addition to a sale in monthly numbers extending to many 
thousands, there has been a continued demand for volumes 
and for sets. The public have thus recognized in the InreL- 
LectuAL Osserver the character we desire to claim for it—that 
of a permanent Work. 

This success has necessitated the course we now beg to 
announce—that of bringing our labours to a definite conclusion, 
with a view to their immediate resumption in another form. 
With this number the IyreLiecruaL Osserver completes and 
closes its career, and, on the Ist of next month (February, 
1868), “ Tax Srupenr” will appear as the successor of the 
InretiectuaL Osserver, continuing the plans carried out in 
the former publication, with such improvements and additions 
as the wants of the public and our experience may suggest. 

By this arrangement new subscribers will have the advan- 
tage of coming in at the beginning of a New Magazine of 
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Science, Literature, and Art, which will combine all the. 
advantages of our previous publication, with a wider range 
of topics, a greater variety of illustration, and especial adapta- 
tion to the requirements of young men and women standing 
on the threshold of Intellectual Culture, and needing a friendly 
hand to guide them through its gates. 

For further details of the new arrangements, we respect- 
fully refer our readers to the Prospectuses now issued of “ Tus 
Srupent.” 

Let not the name offend—the wisest are students from 
their earliest perceptions to their latest thoughts. Nor must it 
be supposed that this study and contemplation is without 
its recreative delight. “The Student’s Bower” is no dull 
abode. ‘To peruse what others have deciphered, or to 


“ Read what is still unread 
In the manuscripts of God :” 


to hear the music of “ Nature, the dear old nurse,” when she 
sings 
“To Him night and day | 
The rhymes of the universe ; 


these are the privileges of the Srupxnt, and, promising that 
those who best interpret her language shall make its me 
familiar to our readers, whenever she— 


“ Sings a more wonderful song, 
Or tells a more marvellous tale,” 


we look with hope and confidence to the future, as we 
invoke a large and liberal amount of public confidence and 
support. 
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ON THE PRE-HISTORIC MAMMALIA FOUND ASSO- 
CIATED WITH MAN, IN GREAT BRITAIN. 


‘BY W. BOYD DAWKINS, M.A., F.R.S., F.G.S.* 


Ar the time man first appeared on the earth, the physical 
conditions obtaining in Western Europe were altogether dif- 
ferent from those under which we nowlive. Britain formed 
part of the mainland of Europe, and low fertile plains covered 
with the vegetation peculiar to a moderately severe climate, 
stretched far away into the Atlantic from the present western 
coast line. The Thames also, instead of flowing into the 
German Ocean, joined the Elbe and the Rhine in an estuary 
opening on the North Sea about'the latitude of Berwick. The 
climate also was very severe, and strongly resembled that of 
Siberia and North America. One would naturally expect that 
the animals living on that vast pleistocene continent, under 
such conditions of life would differ materially from those 
now living on what are the mere relics of that submerged 
land. Some of them have utterly disappeared from the face 
of the earth, such as the sabre-toothed lion, the cave-bear, 
the Irish elk, the mammoth, Hlephas antiquus, the hippo- 
potamus, and the woolly rhinoceros and the Rhinoceros Lep- 
torhinus of Owen. Others again have departed to northern 
regions, such as the glutton, the reindeer, the true elk, the 
musk-sheep, the pouched marmot, and the lemming, while 
others, such as the cave-lion and cave-hyzena have retired south- 
wards, and taken refuge, the one in Africa, the other in that 
continent and in Asia. The history of all these animals, and 
of the race of men associated with them, is, to a certain 
extent, familiar to most of you. The subject that I have now 
to bring before you relates to the animals which lived from the 
disappearance of the post-glacial mammals down to the times 
of history—a period of uncertain length, to be reckoned cer- 
tainly by centuries, and probably by tens of thousands of years. 
The human remains found in Britain, and belonging to the 
stone and bronze folk, have been diligently looked after by the 
archeologists and craniologists, but the remains of the animals, 
carefully sought after in Switzerland and Denmark, have for 
the most part either been overlooked in this country or con- 
founded with the animals of the preceding epoch. They have 
been derived from villages and tumuli of unknown antiquity, 
from refuse heaps and from caverns, which were at once the 
abodes and burial-places of some early race of man. For this 
group of animals, and those from alluvia and peat-bogs, I 

* “Sur les Mammiftres Pre-historiques trouvés avec l'homme dans Grande 


Bretagne,” read at the Congrés Internationale d’Anthropolugie et d’Archéologie 
Pre-historiques in Paris, 1867. 
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have proposed the term Pre-historic,* because they came into 
being at a time far beyond the ken of the historian, some of 
them also long after the close of the post-glacial era. Un- 
fortunately I cannot separate those belonging to the stone folk 
from those living in the bronze age in Britain. The remains 
found in tumuli and villages will be first considered. 

In 1862 I had the opportunity of examining the remains at 
Stanlake,+ a small hamlet in Berkshire. They were found in 
and around the circular depressions and trenches which mark 
the site of a village probably of Keltic age. They consisted 
of large quantities of the bones, teeth, and skulls of animals 
that had been used for food, such as Bos longifrons in great 
abundance, the sheep or goat, the horse, red-deer, pig; and 
there were also the dog, cat, and martin. The metacarpal of 
a roe-deer had been polished, and exhibited the marks of 
friction by a string. Along with them Were large quantities of 
flint flakes, rudely chipped lumps of flint and coarse pottery 
and ashes. There was nothing found to stamp the absolute 
date of the village, but it probably may have been inhabited 
at the time of the Roman invasion. In the tumuli of Wiltshire 
the same group of animals has been met with by Dr. Thurnam, 
with the exception of the cat and martin. In the same county 
also the skull of urus has been found underneath a tumulus 
near Calne,{ associated with remains of the deer and wild boar, 
and fragments of pottery ornamented with right lines. It is 
remarkable as the only authenticated instance of the recurrence 
of the animal with the remains of man in pre-historic times in 
Britain. 

A vast number of bones have been dredged out of the 
Thames near Kew Bridge, along with polished stone axes and 
bronze swords. Their condition proves them to have belonged 
to animals that were eaten for food, the horse, Bos longifrons, 
pig, sheep, goat, red-deer, and roe-deer. There were dredged 
up also with them several human skulls that had been gashed 
and partially cleft, and Roman horse trappings. The river at 
Kew is shallow, and when we take the number of bronze 
swords into consideration, some of them even with the metallic 
end of the scabbard still on the blade, the human skulls and 
the Roman phalers, it is very probable that it was the site of 
a battle between the Kelts and the Roman legions. All that 
can be said with reference to the date of the accumulation of 
bones, is that it was probably anterior to the time of the 
Romans. A little higher up the river, near the new water- 


* “ Introd. Pleistocene Mammalia.” Part I., 1866. Paleontographical Society. 

+ “Archwologia,” vol. xxxvii. p. 363. “ Proceedings of the Society of Anti- 
quaries,” vol. iv. p. 93. 

t “ Fossil Skull of Ox.” By Henry Woods, A.L.S. 4to. London, 1839, 
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works, a similar deposit of bones was discovered in the begin- 
ning of the year 1867. I found on examination that large 
oaken piles had been driven into the gravel which anciently 
formed the bottom of the Thames, and that a quantity of 
brushwood, principally of willow, had been pressed in between 
them. On the top was a large quantity of bones, broken more 
or less for food, and belonging principally to Bos longifrons. 
The whole was covered with alluvium from four to five feet in 
thickness. It is very probable in this case that the piles are 
the remains of dwellings somewhat similar to those in the 
Swiss lakes. There were, however, no fragments of pottery 
and no implements, the only human remains being some of the 
long bones. 

We will now pass on to the consideration of the pre-historic 
caverns in Britain which have afforded traces of the abode of 
man. In 1859 I explored a small cave at the head of Cheddar 
pass in Somersetshire. The mammalia found in it consisted of 
the wolf, fox, badger, wild boar, goat, roebuck, Bos longifrons, 
and horse. A human skull, also from this cave, is preserved 
in the Oxford Museum, which is very well developed, and may 
have belonged to a person of considerable capacity. During 
the exploration of caverns in Somersetshire by Mr. Sanford 
and myself, in 1863,* a second cavern of pre-historic age came 
before our notice, also in the mountain limestone of the Men- 
dip range in Burrington Combe, abont twelve miles from 
Bristol. It was situated high up in the ravine, and was very 
nearly blocked up with earth mingled with charcoal. It con- 
tained a large quantity of the remains of Bos longifrons, red- 
deer, goat, wolf, fox, badger, rabbit, and hare. In the lower 
portion of the cave we disinterred fragments of a rude urn of 
the coarsest black ware, devoid of ornament, and with the rim 
turned at right angles, together with a piece of bent iron, 
which more closely resembles those found strengthening the 
angles of wooden chests in Roman graves on the banks of the 
Somme than anything else we have seen. The accumulation 
of bones and charcoal prove that the cave was inhabited by 
man for some considerable time. The interment is clearly of a 
later date than the occupation, because it is made in the mass 
of earth, bones, and charcoal which resulted from the latter. 
The interval between the two is of doubtful length. In the 
same year we explored another cavern in the same ravine, 
which consisted of two large chambers connected together by 
two passages not more than a few inches high. The natural 
entrance, but a little larger than a fox-hole, was in the roof of 
the first chamber, and through this we had to let ourselves 


* “Proceedings of the Somersetshire Archeological and Natural History 
Society.” 1864. 
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down into the cave. Subsequently we blasted a second 
entrance. The first chamber was at least half full of broken 
rocks, covered with a mortar-like mass of decomposing sta- 
lagmite. Underneath them was a group of four skulls, one of 
which belonged to the Bos longifrons, two others were those of 
a species of the goat tribe, approaching more closely to the 
Aegoceros Caucasica of Asia, than any other recent species in the 
oval section of the horncores, in their parallelism to one ano- 
ther, and their slight backward curvature. We have met with 
a similar form in a refuse heap in Richmond in Yorkshire,* 
and in the disturbed soil on which London stands, and M. 
Lartét writes me that he has detected it in a cave in the 
Pyrenees. In the absence, however, of the necessary mate- 
rials for comparison from the museums of London, Oxford, 
and Paris, I do not feel justified in proposing a new specific 
name. The fourth skull belonged to the pig, and had a round 
hole in the frontals rather larger than a florin, which had the 
appearance of being made by human hands. 

The presence of the lower jaws with the skulls indicates 
that they were deposited in the cavern while the ligaments 
still bound them together. They were all more or less covered 
with decaying stalagmite. The outer chamber was remarkable 
for the absence of earth of any kind, except underneath the 
hole in the roof, where there was a very little; while the inner 
one, running in the same slope, has its lower end entirely 
blocked up by a fine red earth, deposited by a stream which 
flows during heavy rains. Between the stones on the floor 
were numerous bones and teeth of wolf, fox, mole, arvicola, 
badger, bat, along with a metacarpal of red-deer and the 
remains of birds. How the animal remains were introduced, 
for they exhibit no marks of gnawing, and there are no frag- 
ments of charcoal in the cave, or any other traces of man, is 
altogether a matter of conjecture: but the fact of finding the 
skulls in one group, coupled with the presence of the hole in 
the frontal of the pig, leads us to believe that they have been 
introduced by the hand of man. The entrance was far too 
small to admit of an ox falling into the cave by accident, and 
scarcely large enough for a goat or deer to squeeze themselves 
through ; had they been brought in by wolf or fox they would 
have exhibited marks of teeth. 

In 1863 Mr. James Parker explored a cave in the lime- 
stone cliffs at Uphill, near Weston-super-Mare, and obtained 
human skulls and bones, along with rade pottery and charcoal. 
I have determined the presence of the following animals :— 
the wild cat, wolf, fox, badger, Bos longifrons, pig, red-deer, 
dog, and water-rat. Most of the remains belong to young 

* “Quarterly Geological Journal.” November, 1865. 
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animals, and some are gnawed by dogs, wolves, or foxes. The 
Heatheryburn cave, in Yorkshire, explored by Mr. John 
Elliot in 1862,* yielded, besides the remains of man, those of 
the otter, badger, goat, roe-deer, hog, and water-rat. 

In the following table I have arranged the animals found 
associated with man with those found in the most modern of 
all the stratified deposits, the peat and alluvium, classing with 
the latter all those animals now living in Britain which have 
been found in pleistocene deposits, and which also must have 
lived, therefore, in the pre-historic period. I have also added 
a list of the animals living in Britain while it was a Roman 
colony and those alive now. 


TABLE OF BRITISH PRE-HISTORIC MAMMALIA. 





found 


with man in 

caves and river 
deposits. 
Animals in peat- 
bogs & alluvium, 
Animals of the 
Roman period. 
Animals now 
living. 
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* “Geologist’s Magazine.” 1862. 
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I have chosen these caverns as representing the pre-historic 
fauna of Great Britain. I might have quoted others, such as 
Kent’s Hole, which, having been open during pleistocene 
and pre-historic times, contains the animals that were then 
alive, the former at a lower level than the latter; or the Pavi- 
land Cave, described by Dr. Buckland, in which the remains of 
both periods were mixed. I have, however, given a sufficient 
number of examples to prove how far the pre-historic 
differed from the post-glacial fauna. These pre-historic 
mammalia, associated with the remains of man, are also found 
along with others in the peat-bogs, so that by putting the two 
groups together we can form an adequate idea of the entire 
group of animals that inhabited Britain from the disappearance 
of the post-glacial mammals down to the time of the Roman 
invasion. 

The correspondence of the animals found with man with 
those taken from the peat-bog and alluvium, and from certain 
of the more modern caverns, proves that geologically they 
belong to the same pre-historic epoch. The cave-bear, cave- 
lion, and cave-hyzena had vanished away, along with the whole 
group of pachyderms, and of all the extinct animals, but one, 
the Irish elk, was still surviving. This animal, indeed, is much 
rarer in England than in Ireland, in which latter country it 
seems to have lingered after its extinction in the former. 
According to some of the Irish savants it was destroyed by 
the hand of man. The reindeer still lived on ; and its presence 
proves that the pre-historic climate was more severe in Britain 
than that under which we now live. As the pre-historic is 
remarkable for the absence of many of the animals of the pre- 
ceding period, so is it characterized by the presence of others 
of a totally distinct character. The sheep, the goat, and the 
Bos longifrons appear for the first time ; they are widely spread 
through and highly characteristic of all the deposits. With 
reference to the latter of these animals I am obliged to differ 
from the views of Professor Owen, who considers that it is also 
of post-glacial age. An analysis, however, of all the evidence 
that there is upon the subject, compels me to believe that the 
animal has not yet been found in any deposit of that age in 
Britain.* Before the invasion of the Romans it was kept in 
great herds by the pre-historic folk, and is found universally 
in their tumuli and places of habitation. During the Roman 
occupation it was not supplanted by any other breed of oxen, 
as Professor Owen suggests, for its broken bones, teeth, and 
horncores in the refuse heaps of every Roman town and station 
in Britian, prove that it alone of the oxen, was the food of the 
provincials. On the landing of the Saxons it disappeared 

* “Quart, Geol. Journal.” 1867. Brit. Foss. Oxen, Part. ii. 
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from the portion of the country conquered by them, and now 
lives in the smaller breeds of Wales and Scotland, where the 
Romanised Kelts took refuge. 

About that time also it was supplanted by a larger breed 
probably brought over from Friesland, the home of the Saxon 
invader. Whence the sheep and goat and Bos longifrons came 
is a question I will not dare to enter upon; but all of them 
appear simultaneously in Britain, and all are associated with 
man. It seems to be highly probable that they were introduced 
by him into our island. The true elk was very rare, and has 
left its remains only in one place—in Newcastle in a subturbary 
deposit. The red-deer had vastly increased in numbers since 
the post-glacial epoch, and very nearly replaced the rein-deer. 
Its remains, however, show the effect that a more limited 
range had on the development of the antlers. In post-glacial 
times, while England formed part of the mainland of Europe, 
they were very large ; in pre-historic times after Britain became 
insulated they were smaller. A decrease of size is also notice- 
able in those used for food in the time of the Romans, while a 
minimum is reached in those which are now living in certain 
restricted parts of England and Scotland. The wolf and fox 
were very abundant, but the brown bear was by no means 
common. 

We will now pass on to the comparison of the pre-historic 
animals with those living in Britain at the time it was subject 
to the Roman power, and with those which are living at the 
present day. ‘The Irish and the true elk had disappeared from 
Britain before the landing of the Roman legions; with these 
exceptions all the animals still lived on. To the Romans we 
are probably indebted for a new species of deer, the fallow- 
deer; for it has never been found in any post-glacial or pre-his- 
toric deposit, while in refuse heaps of Roman age it is by no 
means uncommon. At all events its presence in Britain dates 
from the arrival of the Romans. After this time in proportion 
as civilization increased on the haunts of the wild animals, they 
disappeared one by one from before the face of man. The last 
historical notice we have of the beaver is that afforded by 
Geraldus Cambrensis in the year 1188, when he met with it in 
the river Teivy, in Cardiganshire, on his tour through Wales to 
collect volunteers for the first Crusade. The brown bear be- 
came extinct in the year 1037, if there be any truth in a legend 
of the Gordon family in Scotland. ‘The wolf, which was 
sufficiently abundant in Sussex to eat up the corpses of the 
Saxons left on the field of Hastings by Duke William 

“ Vermibus atque lupis avibus canibusque voranda 
'  _Deserit Anglorum corpora strata solo,” 


lingered on in England until 1306, in Scotland until 1680, and 
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in Ireland, protected by the uncultivated wilds and the misrule 
of the country until the year 1710. 

In this outline of the pre-historic animals associated with 
man, | have attempted to prove that the animals of the neolithic 
and bronze ages in Britain are identical with those found in 
peat-bogs and alluvia, and that the whole group so constituted 
differs totally from the post-glacial group of animals. And I 
have striven to show their relation to the animals now living in 
Britain. Their comparison with the pre-historic fauna of the 
Swiss Jakes, or that of Scandinavia, Germany, France, and 
ltaly, I must leave to the savants of those countries. The 
modification of that fauna I have shown to be the result of man’s 
influence, and I cannot help believing that the disappearance of 
the larger animals associated with man in post-glacial times, is 
in a measure owing to the same cause, as well as to climatal or 
geographical change. With the larger carnivores man must 
have waged a war of extermination ; while the larger ruminants 
on which he fed must have found the difficulty of concealment 
increase in proportion to their size. There is a great gulf fixed, 
so to speak, representing an inconceivable length of time 
between the post-glacial and pre-historic periods; and the 
fauna of Europe, as we have it now, dates from the latter 
epoch. In Britain, of course, insulated from the mainland of 
Europe, several animals probably introduced into Europe after 
that insulation, have not been found, such as the chamois and 
bouquetin. Had Britain been united to France during the 
rein-deer epoch, we might have expected to find the remains of 
those animals. 














Electrical Countries. 411 


ELECTRICAL COUNTRIES. 


BY M. J. FOURNET.* 
(Continued from our September Number.) 


In a preceding article upon electrical countries, I especially 
directed my investigations to remote regions. It now remains, 
therefore, to concentrate the field of these researches, and to 
remark that in the mountains of the basin of the Rhone, and 
those in connection with them, there are some places which are 
distinguished by electrical discharges of a very remarkable in- 
tensity, whilst up to the present time the most absolute silence 
reigns in others, notwithstanding the apparent identity of sur- 
faces. I hope that the details which follow may excite some 
attention in observers so that at last some meteorological law 
may be established. Leaving, therefore, for the present, the 
details already mentioned by M. Arago, I shall first consider 
that which concerns the Alpine and Jurassic group, and after- 
wards return to the most western parts of our country. 


Auprne Evecrricrry. 


1. Illumination of the rocks of Mont Blanc. 

A. During the night of the 11th of August, 1854, Mr. 
Blackwell being stationed on the Grands Malets (altitude 
3455 métres), the guide, F. Le Couttet, went out of the cabin 
about 11 o’clock at night, and saw the crests of these moun- 
tains all on fire. He made this circumstance immediately 
known to his companions, they all wished to be assured as to 
the fact, and they saw that by an effect of electricity produced 
by the tempest, each one of the adjacent rocky projections 
appeared illuminated. Their clothes were literally covered 
with sparks, and when they raised their arms their fingers 
became phosphorescent. 

At the same hour we had at Lyons rather a violent shower 
with thunder, from the south-west, and the whole of the day 
had been very stormy. 

According to information, for which I am indebted to 
M. V. Payot, a naturalist universally known, the guide, 
Couttet, of Chamounix, at the time of his ascent of Mont Blanc 
the 25th of August, 1841, with M. Chénal, was surprised by a 
storm on the Grands Mulets which placed them in actual danger 
on account of the thunder and lightning which surrounded 
them without intermission. All the stones around them had 


* Translated from the “ Comptes Rendus.” 
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their electrical sparks, and yet the summit of Mont Blanc as 
well as the sky were perfectly serene. 

2. Electricity on the Breven—In 1767, during very 
stormy weather, De Saussure, Jalabert, and Pictet were on the 
Breven (altitude 2500 métres). There they had only to raise 
a hand and to extend a finger to feel a kind of pricking at 
the extremity. This remark, first made by Pictet, was soon 
followed by another, that as the sensation became more apparent 
it was accompanied with a kind of whistling. Jalabert, whose 
hat was trimmed with gold lace, heard a fearful buzzing 
round his head. They drew the sparks from the button 
of his hat as well as from the ferrule of his cane. At last 
the storm was so violent in the cloud which was in the same 
plane with their heads, that they were obliged to descend from 
the summit to 20 or 24 métres lower, where they no longer 
felt the electrical influences, 

3. Electricity of the snow lying on the soil of the Jungfrau. 
—Snow lying on the ground, does not prevent these mani- 
festations; this fact results from the following details. 
On the 10th of July, 1863, Mr. Watson, accompanied by 
several other tourists and guides visited the summit of the 
Jungfrau. The morning was very fine, but on approaching the 
summit they perceived large clouds piled upon it, and when 
they had almost reached it, they were assailed by a tremen- 
dous puff of wind accompanied with hail. After some minutes 
they were obliged to make a retreat, and during their descent 
the snow continued to fall in such a quantity that the little 
troop, mistaking the direction, travelled for some time in the 
Latoch-Sittel. They had scarcely perceived their error when 
they heard a violent clap of thunder, and soon afterwards Mr. 
Watson heard a kind of whistling which proceeded from his 
stick. This noise resembled that which a kettle makes when 
the water boils briskly. They halted and remarked that their 
sticks, as well as the hatchets with which each was provided, 
produced a similar sound. These objects did not discontinue 
their singular whistling even when one end was placed in the 
snow. Presently one of the guides took off his hat, exclaiming 
that his head was burning. His hair literally stood on end like 
that of a person who had been electrified under the influence 
of a very powerful machine, and all experienced a sensation of 
pricking and heat in their faces and other parts of the body. 
Mr. Watson’s hair was straight and stiff, a veil which was round 
another traveller’s hat was lifted vertically, and they heard the 
electrical whistling at the end of their fingers when moved in 
the air. Even the snow emitted a sound analagous to that 
which is produced by a sharp hail-storm. There was not, how- 
ever, any appearance of light, which must have been the case 
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had it been night. Other claps of thunder suddenly stopped 
these phenomena, which recommenced, however, before even 
the grumbling of the clap had been echoed through the moun- 
tains. They all experienced an electrical shock, more or less 
violent, in several parts; Mr. Watson’s right arm was para- 
lysed for several minutes till one of the guides pinched it 
violently with his hand; but he felt a pain in his shoulder for 
several hours. At last, about half-past twelve o’clock, the 
clouds dispersed and these effects disappeared, after having 
been felt for about twenty-five minutes. At Lyons a brisk 
north wind completely neutralized these stormy manifestations. 
4. Electricity of the Piz Surley.—aA little more to the east 
are the Grisons which touch Italy, concerning which M. H. de 
Saussure, whose observations made in Mexico I have already 
mentioned, has just forwarded to me the following note :— 
“The 22nd of June 1865, setting out from Saint Moritz 
(Grisons) I ascended the Piz Surley, a granitic mountain whose 
summit, more orless conical, rises to the height of 2300 métres. 
During the preceding days the north wind had persistently 
prevailed ; it became variable on the 22nd, and the sky was 
covered with wandering clouds. Towards noon, these vapours 
increased, reuniting above the. highest, and in other directions 
keeping high enough not to hide the greater part of the 
summits of the Engadine, upon which local showers soon fell. 
“Their appearance of dusty vapours half transparent caused 
us to think that it was only a shower of hail and snow or sleet. 
** About one o’clock at night we were overtaken by a fine 
sleet, thinly scattered, while similar showers of hail enveloped 
the greater number of the rocky peaks, such as the Pic Ot, Pic 
Julier, Pic Languard, and the snowy summits of the Bernina: 
whilst a violent shower of rain fell in the valley of Saint Moritz. 
“The cold increased, and at half past one o’clock P.M., 
having arrived at the summit of the Piz Surley, the fall of sleet 
becoming heavier, we prepared to take our repast, near a 
pyramid of dry stones, which crown the summit. Whilst 
resting my cane against this construction, I experienced a 
violent pain in my back, at the left shoulder, which resembled 
that which would be produced by slowly thrusting a pin into 
the flesh, and in taking away my hand without finding anything, 
I felt a similar prick in my right shoulder. Then supposing 
that my linen overcoat contamed some pins, I threw it of ; 
but instead of finding any alleviation, my pains increased, 
stretching across my back from one shoulder to the other, 
accompanied by a sensation of tickling, and painful stinging, like 
that which might be produced by a wasp or some other insect 
in my clothes riddling me with pricks. 
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Taking off a second coat I did not discover anything 
which could have wounded me, while the pain assumed the 
character of a burn. Without reflecting, I fancied my woollen 
shirt had taken fire and was going to undress myself com- 
pletely when our attention was drawn toa noise which re- 
minded us of the humming of wasps. It was produced by our 
sticks which sang loudly and resembled the noise of a kettle 
when the water is on the point of boiling ; this lasted, perhaps, 
about twenty mimutes. . . . Some moments after, I felt 
my hair and my beard stand on end, which produced upon me a 
similar sensation to that which results from a dry razor being 
passed over stiff hair. A young man, who accompanied me, 
exclaimed that he felt all the hairs of his moustache growing, 
and that from the top of his ears there were strong currents. 
° . Aclap of distant thunder towards the west warned us 
that it was time to quit the summit, and we descended rapidly for 
about a hundred métres. Our sticks vibrated less and less as we 
descended, and we stopped when the sound had become suffi- 
ciently weak, only to be heard by putting our ears close to them. 
The pain in my back had ceased with the few first steps 
of descent, but I still retained a slight sensation of it. A second 
clap of thunder, ten minutes after the first was heard in the 
west over a considerable distance, and this was the last. There 
was not any lightning, and half an hour after we left the 
summit the sleet had ceased and the clouds dispersed. At half- 
past 2 o’clock P.M. we again reached the culminating point of 
the Piz de Surley to look for the sun. The same day there 
was a violent storm in the Bernese Alps, where an English lady 
was struck by lightning. 

“ After all, we considered that these phenomena must 
have extended to all the high rocky points of the Grisons, even 
to the horizon where there were several stony summits, like 
that on which we were, enveloped by whirlwinds of sleet, 
while the high snowy points of the Bernina seemed to 
have been exempt, notwithstanding the scattered clouds which 
surrounded them.. . . . Ona previous occasion at Nevado 
de Toluca I had been present at scenes of the same kind, but 
much more severe, on account of its tropical situation and its 
height of 4548 métres. 

“« However, in bringing together different observations, many 
points in common can be distinguished amongst them, viz., Ist. 
The flow of electricity from the culminating rocks is produced 
under a stormy sky covered with low clouds, enveloping the 
summits or passing at a very little distance above them, but 
without there being any electrical discharges in the neigh- 
bourhood of the place where the continual flow is manifested. 

“2nd. In each of the cases observed the summit of the 














Electrical Countries. 415 


mountain was enveloped in a shower of sleet, from which it might 
be inferred that the continual flow of electricity from the ground 
towards the clouds helped in a great degree to their formation. 
Thus, during the observation of the 22nd of June, 1865, in 
particular, all the rocky points were under the same meteoro- 
logical conditions,while the valleys situated between the points 
received violent showers of rain. 

“ However we must take into account the higher tempera- 
ture of the hollows, where sleet about to fall turns into rain. 
M. de Charpentier long ago pointed out the importance of this 
fact, and with sleet or snow, the results must be the same. 


*¢ ELECTRICITY OF THE JURA. 


5, Electricity of meadows nea, Courtavon. 

* An instance of meadow lightning has been observed in 
the neighbourhood of Porentury, at the foot of the Jura and 
near Courtavon. About 100 métres above the valley, stands the 
ancient castle of Morimont, the restoration of which has been 
entrusted to the Engineer of the mines, Quiquerez de Délémont, 
a man well-known by his splendid mining and archeological 
works. Being engaged with directing his workmen, on the 
26th of August, 1865, he was overtaken by two successive storms 
between nine and twelve o’clock. At three o’clock in the after- 
noon there was a third, when the clouds were very low down. 
Electricity was then exhibited in a frightful manner over 
the whole extent of the adjacent meadows; sparks succeeded 
each other in rapid luminous trains passing over the grass 
instead of through the air. The general noise was such that the 
individual cracklings were not distinguished. It did not rain; 
but the observers were almost in the clouds and were all drenched 
with the morning showers. 

“During this journey, three or four leagues east of 
Morimont and on the continuation of the Jura chain, but a few 
minutes later, lightning was remarked which ran over the 
fields and meadows, as if the earth was all on fire. Thus M. 
Quiquerez was not the only one who observed this phenomenon, 
and I may add that the storms extended to Lyons. 

“6. Electricity of the lakes near Neufchétel. 

“Discharges of the same kind are manifested on lakes, and 
M. Arago has already noticed the fact in a pond at Parthenay 
(Vendée) in his Notice sur le tonnere, page 371. 

“ The Swiss Société d’ Histoire saw an example, on the 2nd of 
August, 1850, while sailing on the lake of Moret about eight or 
nine o’clock at night. They then heard thunder at Montbéliard, 
Chalon, and Bourg. 

‘* Also on the lake of Bienne, the boatmen of Nidau thought 
on one occasion that they were crossing a sheet of fire.” 
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sides, where there is a rank vegetation of Sphagnum and 
water-grasses. Very probably, however, in the more sheltered 
and weedy portions of the larger lakes they would be found ; 
but be this as it may, the microscopist will be disposed to 
think that their “room is better than their company,” as they 
have neither rarity nor beauty to recommend them. G. O. 
Sars and other naturalists have, in some of the large lakes of 
Sweden, obtained some curious marine Amphipoda by dredg- 
ing, thus affording an interesting confirmation of the fact, 
that the Scandinavian peninsula is slowly rising from the sea ; 
and though similar discoveries might not reward the naturalist 
in our English lakes, it would still be worth while to try the 
fortune of the dredge in some of them. 

The Crustacean inhabitants of our lakes belong, then, 
almost exclusively, to the order Entomostraca; and of the 
three divisions of that order which constitute the great bulk 
of the British fresh-water species (Cladocera, Ostracoda, and 
Copepoda) the Ostracoda are, on the whole, very poorly 
represented. One very common species, Cypris ovum (Jurine), 
exists in almost every collection of water, from the lowest to 
the most elevated; and in company with it, very often, a 
closely allied species, 0. levis, Miiller. Oypris compressa, 
Baird, is of rather rarer occurrence; while in Loughrigg Tarn, 
and some of the small lakes of south Northumberland, I have 
found a very fine species (0. obliqua, Brady), which is closely 
related to, if not identical with, C. elliptica, Baird. Notodro- 
mas monachus (Miller) occurs abundantly in many of the lochs 
of Selkirkshire and Dumfriesshire, as also a little member of 
the family Cytheridw, Limnocythere inopinata, Baird, which is 
probably much more common than it appears to be, but may 
very readily be overlooked, owing to its minuteness, and to its 
living almost entirely amongst mud. 

The group Copepoda includes several lacustrine genera— 
Diaptomus, Cyclops, and Canthocamptus—but the various 
species have not as yet been adequately investigated. 

The third great division, Cladocera, is much more nume- 
rously represented, and, so far as mountain districts are con- 
cerned, forms much the most interesting section. It is not 
needful or desirable to occupy the pages of this magazine with 
technical descriptions of these species, especially as a mono- 
graph of the more important families, comprising descriptions 
of all the species, has recently been published, and is easily 
accessible to all who are interested in the subject.* My 


OMA of the British Entomostraca, pelenging to the families 
Bosminide, icidw, and Lynceide.” By the Rey. A. M. Norman, M.A., 
and George S. Brady, M.B.0.8.,C.M.Z.8. With six plates. London: Williams 
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wre here extends only to the description of certain forms 
ound since the publication of the monograph referred to, and 
to the presentation of a few observations relative chiefly to 
distribution. And before proceeding to notice the various 
_ =m seriatim, a few general remarks will not be out of 
place. 

In considering the question of altitudinal distribution, 
it is quite possible that we might arrive at erroneous con- 
clusions, owing to the mixing up of other accidental circum- 
stances not connected solely with elevation. We find that 
Entomostraca are usually most abundant where there is a 
profusion of vegetation; in little sheltered bays, margined 
with sedge and rushes, and bearing luxuriant beds of Myrio- 
phyllum, Potamogeton, or other water-plants—lovely little 
inlets, which we may find plentifully on the shores of Winder- 
mere and Derwentwater. And when we notice that in elevated 
tarns the number, both of species and individuals, is compara- 
tively small, it is well to remember that this may partly depend 
upon the fact that these sheets of water are mostly, owing to 
their exposure and want of shelter, almost entirely destitute 
of vegetation, except of a very stunted kind; so that the 
poverty of the fauna is doubtless dependent partly on these 
causes, and only indirectly through them on elevation and 
temperature. For it is not unusual to find in pools close to 
the margin of some lake a Crustacean fauna totally different 
from that inhabiting the lake itself. Thus, in some pools on 
the shores of Ennerdale Water, which had formed, apparently, 
in the hollows left by turf-cutters, and were filled with 
Myriophyllum, Utricularia, and Potamogetons, I took an 
astonishing number of various Daphnie, Lyncei, etc.—seven- 
teen species in all ; while along the whole length of Ennerdale 
Lake itself I could not succeed in capturing a single specimen . 
of any kind. But the margins of this lake are excessively 
barren and stony; so much so, that in walking along its 
northern shore I could not detect a single patch of weed, and 
the net, when put into the clear water, collected nothing but 
little masses of spawn—of what animal I do not know. Still, 
I have no doubt that a prolonged search might have revealed 
spots more favourable to microscopic life, and that, even where 
no vegetation existed, Entomostraca might perhaps have been 
found—if not then, under other conditions of water or 
atmosphere. For son aa does not appear to be absolutely 
essential to the lower forms of animal life. I have taken various 
Entomostraca in water where no vegetation, at any rate, higher 
than Diatoms or Desmids, existed ; but in such situations they 
are always scanty, if existent at all, and the number of species 
capable of living under such conditions seems to be-very limited. 
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In Ennerdale Water, however, this paucity of animal life would 
appear to be distinctly the result of lack of vegetation: it 
cannot be dependent on elevation, for the level of the lake is 
only 369 feet above the sea, and, as has been noticed, the pools 
close to it swarmed with life. It may be noted also that the 
members of the family Daphniade scarcely ever occur, except 
where there is abundance of vegetation, while the Lynceide 
seem to thrive well on a stunted cover of Lobelia Dortmanna 
or Isoetes lacustris. 

It may be interesting here to place side by side (as types 
of the very wide difference existing between the Crustacean 
faunas of weedy pools cf low elevation, and exposed mountain 
tarns of great elevation) lists of the Entomostraca obtained in 
two such localities. 

Poots in Enyerpate: height above the sea, 370 feet.— 
Daphnia reticulata, D. pulex, D. mucronata, Acantholeberis 
curvirostris, Ilyocryptus sordidus, Sida crystallina, Bosmina 
longispina, Lynceus harpe, L. quadrangularis, L. elongatus, 
L. truncatus, L. globosus, L. barbatus, Eurycercus lamellatus, 
Diaptomus castor, Oypris levis, O. ovum. 

Anois Tarn, under Bowfell: height, 1553 feet.—Bosmina 
longispina, Lynceus elongatus, L. guttatus, L. exiguus, L. testu- 
dinarws, L. spheericus. 

Daranta Jarpinil, Baird (Figs. 9, 10).—This curious species 
has, I believe, not been previously figured; and, indeed, I am 
not aware that it has been noticed by any observer, except 
Dr. Baird (Edinburgh, New Philosophical Journal, vol. vi., 
1857, p. 24). 1 took three or four specimens in Rydal Water 
in 1864, and from one of these the drawing given in the 
accompanying plate was made. Its claim to specific rank 
may, however, be reasonably doubted. The produced vertex, 
by which it is chiefly distinguished from Daphnia pulez, is 
known in the case of D. mucronata to be a variable character, 
and the form known as D. cornuta is acknowledged to be 
merely a variety of the latter species. D.Jardinit is indeed 
smaller and more slenderly formed than is usually the case with 
D., pulezx, but I am not able to discover from my specimens any 
specific character more valid than that already referred to, nor 
does Dr. Baird’s description indicate any such. On the other 
hand, it should be stated that the three specimens preserved 
in my collection all have the cephalic cornua, though of variable 
size and shape, and | do not remember that any specimens of 
the normal D. pulex occurred in company with them. The 
length of my largest specimen is one-sixteenth of an inch, 
exclusive of the posterior spine. 

Daphnia pulex (Lin.) and D. vetula (Mill.) occur com- 
monly in lowland pools ; and in the peaty hollows in Ennerdale, 
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already referred to, I found also D. mucronata and D. reticulata, 
the latter in very great abundance. But in pools of this kind 
occurring at a greater elevation, the Daphniw seem to give 
place to another member of the same family—Acantholeberis 
curvirostris—which will presently be noticed. 

Srpa crystatiiva (Miill.) occurs plentifully amongst reeds 
and rushes round the margin of lakes, but does not, apparently, 
reach any great elevation. 

ACANTHOLEBERIS CuRVIROsTRIS (Miill.).—This species is not 
uncommon throughout the British islands in pools of peaty 
water, ranging from near the sea-level to considerable eleva- 
tions. It does not so often occur in clear lakes and tarns. 
Sprinkling Tarn, and Crag Lake, Northumberland, are the 
only such localities in which I have any record of its occur- 
rence. 

ILrocryprus sorpipus (Liévin).—A rare and curious species, 
of which I found two specimens in my gathering from the 
peaty pools in Ennerdale. It had previously been found, 
though very sparingly, in two situations in Northumberland 
and Durham. 

Dreeanotuex Hamata, G. O. Sars, is of not unfrequent 
occurrence in the upland districts of the north of England and 
south of Scotland, frequenting lakes and clear water. In the 
Lake district, I have found it in Rydal Water, Blea Tarn 
(Langdale), Littie Langdale Tarn, and Easdale Tarn. 

PoLypaemvus pEpicuLus, Mill., though common in the 
moorland lochs of Northumberland and southern Scotland, is 
not so in the Cumberland district, the only lake in which I 
have found it being Derwentwater. 

Bosmina Lonoirostris (Mill.) and B. Lonersrina, Leydig, 
occur, one or both of them, in almost all pieces of water in 
the Lake district. The males of these animals differ remark- 
ably from the females in having the anterior antenne con- 
nected with the body by a sort of ball-and-socket joint, 
and in the tapered form of the abdomen. ‘This sex is, 
however, rarely met with; the only place in which I have 
found it being a small rushy tarn on some hills, called the 
Humbles, on the north-western border of Northumberland. 
This pool contained abundance of the Bosmina, but scarcely 
any other species; and I found this to be the case also ina 
somewhat similar situation on the northern slope of Mickle 
Fell, in Yorkshire ; but in this latter case my gathering con- 
tained no males. 

Lyncrvus narP# (Baird), a very common species in almost 
all clear pieces of water throughout the kingdom, and on the 
continent of Europe, seems little affected by elevation, being 
— with in almost all the pools, lakes, and tarns of the Lake 

istrict. 
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Lynczvs macrourus, Mill., is much rarer than the pre- 
ceding species, to which it bears a one general resemblance. 
Buttermere, Derwentwater, and Blea Tarn (Langdale) are 
the only localities in the Lake district where I have met with 
it. It seems to be a lowland rather than an alpine species. 

Lynceus quapraNnouaris, Miill., is still more decidedly of 
lowland proclivities, being quite one of the rarer species in 
mountainous districts, but almost the commonest of British 
Lyncei in the plains. I have taken it, however, sparingly in 
Grasmere, Easdale Tarn, Derwentwater, Blea Tarn (Lang- 
dale), and in pools in Ennerdale. Its place in the waters of 
the lowlands seems in mountain regions to be usurped by the 
following species :— 

Lynceus EgLoneatus (G. O. Sars)—Fig. 8—which may be 
looked upon as the form most characteristic of mountain lakes, 
its strongholds being bleak, elevated sheets of water, such as 
Stickle, Angle, and Sprinkling Tarns, while at low elevations, 
and especially in small pools, it is much scarcer. In the low- 
land and southern districts of England it is not at all met 
with. When living in high, bleak tarns, it is often of a very 
deep, opaque brown colour, verging on blackness, and some- 
times appears to be almost the only animal inhabitant of the 
water; but in lower and more sheltered situations it to a great 
extent loses its deep colouring. A very remarkable peculiarity 
of L. elongatus is that the carapace, though normally consisting 
of two valves, like all the rest of the genus, is very often 
found to be made up of two or three pairs of valves superim- 
posed one on another. This condition is seen in the specimen 
represented at Fig. 8 of our plate, the six layers of carapace 
being plainly indicated by the minute tooth at the lower pos- 
terior angle of each. In this condition the edges of the several 
valves occupy very various positions. Sometimes all three 
{and I have never seen more than three) are pretty close 
together, as in the figure; at other times the edge of the 
uppermost comes nearly in the middle of the animal. It is 
remarkable, too, that the several coats do not separate in the 
process of exuviation, for the sloughs, which are often taken 
in great numbers slong with the living animals, constantly 
show the several valves in union just as when alive. I cannot 
yet say whether the young are born in the multivalvular state, 
or whether it is a result of growth, but in every copious 
gathering of L. elongatus many specimens in this condition are 
sure to occur, and in some they form almost the greater part 
of the whole. This is the more interesting when considered 
in relation to a very curious species of the same family, 
Monospilus tenuirostris, one striking character of which con- 
sists in a somewhat similar but much more pronounced multi- 
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plication of valves; and the question suggests itself—do we, in 
the case of L. elongatus, see a species which is undergoing a 
gradual transformation im the same direction ? 

L. elongatus occurs in all the gatherings which I have 
made in the Lake district, and is frequent also in similar 
situations throughout the north of England and Scotland. 

Lynceus costatus (G. O. Sars), seems to be a tolerably 
common inhabitant of lakes and clear water in moderate alti- 
tudes, but is seldom found in more elevated and exposed 
situations. Buttermere and Derwentwater are the only two 
localities in our Lake district where I have met with it. 

Lynceus gutatrus (G. O. Sars).— Well marked forms of 
this species are undoubtedly very distinct from the foregoing, 
but I am disposed to doubt whether the differences ought not 
to be regarded as varietal rather than specific. It is not un- 
common in similar situations, ascending, however, to greater 
altitudes, and ranging from the sea-level to a height of 1553 
feet (Angle Tarn). The following are the lakes in which I 
have met with it: Buttermere, Thirlmere, Easdale, Langdale, 
Angle and Sty Head Tarns. 

Lynceus rTesruprnarius, Fischer, is a widely distributed 
and very well marked species, and appears to haunt indiffer- 
ently water of all degrees of exposure and elevation. It occurs 
in my gatherings from Buttermere, Langdale, Angle and Sty 
Head 'l'arns, and from pools on Eskhause, at an elevation of 
about 2000 feet. 

Lyncevs exicuus (Lilljeborg).—A very small, but well 
marked species, occurring in almost all the waters of the lake 
districts, but more commonly in those of considerable altitude. 
I find it in Buttermere, Thirlmere, Derwentwater, Easdale, 
Langdale, Sprinkling, Sty Head, Stickle, Angle and Floutern 
Tarns, and in the river Brathay, below Skelwith Bridge. 

Lynceus truncatus, Miller, is a common species in the 
low country, and at moderate degrees of elevation in the lake 
district, but is not so frequent in the higher mountain tarns, 
the greatest height at which I have found it being 915 feet 
(Easdale Tarn). It occurs also in Windermere, Grasmere, 
Rydalwater, Derwentwater, Langdale, and Blea Tarns;. in 
pools in Ennerdale, and in the River Brathay. 

Lyycgvus uncryatus (Baird).—This species is at once known 
by the upturned extremity of the rostrum and strongly toothed 
infero-posteal angle. Buttermere is the only one of the lakes 
in which I have found it. 

Lyncevs nanvs (Baird), the smallest of the British Lyncei, 
occurs at all altitudes. I have noticed it in Buttermere, in 
Floutern, Blea, Sprinkling, and Sty Head Tarns, and in pools 
on Eskhause and Honister Pass. 
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Lynceus eioposus (Baird), (Fig 7.)—One of the finest, 
and by no means one of the commonest of the British species, 
living always in clear water, where there is abundance of vege- 
tation, and mostly in situations of no t altitude. In the 
lake district it inhabits Windermere, Grasmere, and pools in 
Ennerdale, From a specimen taken in the latter place our 
figure has been drawn. The shell, when closely examined, 
ator the internal parts of the animal have been removed, is 
seen to be regularly reticulated throughout, but on the ventral 
margin the reticulations partially coalesce, so as to form con- 
centric furrows. In the living state these markings are a 
good deal obscured, and give rise to an appearance of dotting 
or scaliness which does not really exist. 

LyNcEUS BARBATUS, nov. sp. (Figs. 1, 2).—Carapace sub-* 
semicircular; dorsal margin boldly arched from the postero- 
superior angle to the extremity of the rostrum, which is long, 
slender, and acutely pointed, and projects beyond the ventral 
margin; ventral margin gently convex, fringed with spiniform 
hairs which commence about the middle, and gradually increase 
in length to the posterior extremity, where they end abruptly ; 
posterior margim slightly angular above, rounded off below; 
anterior antenne slender, about half the length of the rostrum ; 
abdomen broad and short, superior margin deeply excavated, 
superior posteal angle produced and obtusely rounded, armed 
with about nine long and nearly equal spines, terminal claws 
slender and bearing a single small spine at the base; eye-spot 
situated nearer to the eye than to the extremity of the rostrum, 
and about half its size ; shell devoid of reticulation or striation, 
but slightly waved round the margin, especially on the dorsum. 
Length one fifty-fifth of an inch. 

This is a very distinct, and apparently a rare species. I 
have seen only four specimens, three of which were taken in 
Buttermere, and one in a pool in Ennerdale. 

Lynceus sPHzkRicus, Muller—(Fig.6)—is found everywhere, 
from the smallest road-side pool to the most elevated moun- 
tain tarns, bat is most abundant in somewhat foul and stagnant 
water. 

Var. vavosa (Figs. 3—5).—Closely allied to the last, 
and almost exactly similar in shape, except that the rostrum is 
perhaps somewhat longer and more slender. The markings 
of the carapace are, however, entirely different, consisting of 
very deep and conspicuous irregularly angular excavations, 
which are restricted to the head and the inferior and posterior 
portions of the carapace. The margifs of the valves are 
always entirely free from these markings, but their distribution 
over the other portions is somewhat variable, and the parts not 
thus marked are quite devoid of reticulation, or any perceptible 
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structure, as represented in Fig. 5. In the typical form of 
L. sphericus, on the other hand, the surface is regularly, but 
faintly reticulated, as shown in Fig. 6. ‘This is most plainly 
seen in young specimens, but in older examples is often visible 
on the margins only, while the margins of the valves in the 
variety favosus are always, as has been said, quite destitute of 
sculpture. Length one fifty-eighth of an inch. 

‘his form occurred plentifully in some small peaty pools on 
Eskhause, at an elevation of about 2000 feet. The peculiarities 
of shell sculpture lead me to suspect that it may be a distinct 
species, though it must be confessed that in other respects 
there is little or nothing to distinguish it from DL. sphericus. 

Evrycercus LaMeLLatus (Miller) is common in all the low- 
elying lakes, but does not apparently inhabit those of great 
altitude. The only tarns in which I have found it being 
Langdale (340 feet) and Easdale (915 feet). 


EXPLANATION OF ILATE. 


Fig. 1.—Lynceus barbatus, nov. sp., female, x 84. 
Fig. 2.—Abdomen of the same, x 210. 
Fig. 3.—Lynceus sphericus, var. favosa, female, x 84. 
Fig. 4.—Abdomen of the same, x 300. 
Fig. 5.—Exuvium of left valve, showing sculpture, x 84. 
Fig. 6.—Maurginal reticulations of Lynceus sphericus, x 210. 
Fig. 7.—Lynceus globosus, female, x 50. - 
to 8.—Lynceus elongatus, female, multivalvular form, 
X ov. 
Fig. 9.—Daphnia Jardinii, female, x 25. 
Fig. 10.—Abdomen of the same, x 40. 
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THE PHILOSOPHICAL INSTRUMENTS IN THE 
PARIS EXHIBITION. 


BY C. R. WELD. 


Amrnst the vast gathering of products of human industry and 
invention, which attracted millions of visitors from all coun- 
tries to the French metropolis this year, the objects classed 
under the head of Philosophical Instruments hold very high 
rank. For it is, to a great extent, by the agency of these 
instruments that the present generation enjoys comforts and 
luxuries wholly unknown to the early inhabitants of our 
globe. 

While contemplating with feelings of wonder and awe the 
pyramids of Egypt, we cannot but remember that though they 
are stupendous monuments of the former rulers of that country, 
they are also monuments of slavery and drudgery, for by brute 
force were they heaped up, thousands of toilers and long years 
being required to do that which now, by the aid of machinery, 
could be effected in a few months. When the inhabitants of 
a country are condemned to unceasing labour, progress for the 
race is impossible. ‘ How,” remarks Solomon, thinking pro- 
bably of the slavery of the nations around him, “ shall he 
that toileth all day long have knowledge,” and assuredly the 
more that we can make machinery perform offices of manual 
labour, the more will man be raised in the scale of civilization, 
provided always, that with the leisure thus afforded him, suit- 
able education is provided. For, just in proportion as the 
exertions of those who toil are aided and systematized by the 
employment of force-evolving machines, will there result sur- 
plus wealth, more and more leisure for all, an educated class 
spreading wider and lower ; in a word, all that is man’s proper 
destiny—progression in happiness. 

How greatly machinery is indebted for its perfection to 
philosophical instruments is well known. Mr. Fairbairn, the 
eminent engineer, says that when he first went to Manchester, 
the whole of the machinery required for the mills in Lancashire 
was made by hand. Now tools, which may be almost regarded 
as philosophical instruments, so exquisitely accurate and highly 
scientific is their construction, are employed for this work. The 
high character of modern British machinery is due to the great 
pains bestowed on the tools used for its fabrication, a large pro- 
portion of which are made by Mr. Whitworth. With the 
wonderful measuring machine invented by this gentleman, 
demonstrating the one-millionth of an inch,* and his true plane, 


* Mr. Whitworth has presented one of rn 
three of his true planes to the South Kensington Museum. 
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he is enabled to produce tools of an accuracy hitherto unknown, 
while these in their turn create machinery which has contributed 
largely to make our country famous and wealthy. 

But philosophical instruments embrace a wide range of 
utility. By their aid we are enabled to explore with safety 
deep mines pregnant with the fierce fire blast, the astronomer 
guages the heavens, and guides the mariner over the pathless 
ocean, and the wonderful phenomena of light, heat, and 
sound, are examined and made to minister to the wants and 
comforts of mankind. 

The Official Catalogue of the Paris Exhibition enumerates 
490 exhibitors of philosophical instruments. At the Exhibition 
of 1862, the number was 351. Looking at the countries of 
the former exhibitors, we cannot help being struck by the 
spread of philosophical science over the globe. For, while 
the exhibitors of scientific instruments at the International 
Exhibition of 18¢2 came, with few exceptions, from well-known 
countries, several at the Paris Exhibition represented nations 
which we have hitherto regarded as but semi-civilized. 

As astronomical instruments show mechanical progress and 
invention in their most refined development, we shall commence 
with them. ‘The instruments of this description by no means 
represented the high perfection to which their makers have 
attained. ‘This, however, is not surprising. Astronornical 
instruments are, asa rule, far too valuable to be sent to an 
Kxhibition. There were, nevertheless, some fine equatorials 
exhibited. 

The largest of these instruments was constructed by 
Brunner, of Paris, for the Boulik Observatory in Egypt. The 
object-glass is 8°4 inches in diameter, and it is provided witha 
very perfect clock movement. . 

Mr. Dallmeyer also exhibited an excellent six foot equa- 
torial with a 5 inch object-glass. A notable feature of this fine 
instrument is that the same clock sets two circles in motion, 
one of which shows sidereal time, while the other moves the 
telescope. M. Evrard, of Paris, exhibited a large astrono- 
mical telescope with a 9°2 inch object-glass, but the perform- 
ance of this instrument was not equal to that of Mr. Dallmeyer, 
which on competitive trial was found to be the best refracting 
telescope in the Exhibition. The superiority of this, and 
other English astronomical instruments, is partly due to the 
excellence of the optical glass made by Messrs. Chance, of 
Birmingham. These gentlemen, and i. C. Feil, of Paris, 
manufacture the best optical glass. 

Reflecting telescopes, which have been highly instrumental 
in enlarging our acquaintance with the ee bodies, and 


especially with the nebulz, were very poorly represented. One, 
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however, exhibited by Secretan, of Paris, was in all respects a 
most excellent instrument. The chief interest consisted in the 
speculum, which was one of Foucault’s. 

Instruments made upon this principle by English artists 
are so well known to readers of Tue InretiectuaL OBSERVER, 
that I need not dilate upon their merits, or explain their con- 
struction. 

The display of mounted and hand telescopes for military, 
naval, and travelling purposes, was extremely large and excel- 
lent. The most important novelty in these instruments was to 
be seen in those exhibited by T. Ross and Dallmeyer. Their 
focal length is only from nine to ten times the diameter of the 
clear aperture ; notwithstanding which, they combine excellent 
definition with great portability. Messrs. Beck exhibited new 
and very ingeniously constructed binocular telescopes with which 
some extremely interesting features connected with binocular 
vision can be examined. A vast variety of binocular opera- 
glasses were exhibited by various makers. The low prices of 
M. Bardou’s small telescopes and opera-glasses considered in 
connection with their excellence, is astonishing. He manufac- 
tures enormous quantities of these instruments for England, 
where they obtain a ready sale.” 

France and Prussia made an extremely fine display of alt- 
azimuth, meridian circles, and transit instruments. Those 
exhibited by Brunner of Paris were highly remarkable for 
combining the great desiderata of lightness and rigidity, and 
for being applicable either to astronc:ical or geodisical pur- 
poses, both circles being read off by means of micrometer 
microscopes. The graduation of these instruments was excel- 
lent; instead of the figures being cut on brass or silver, they 
are white on a black ground, and can be read with very great ease. 

To no new discovery are philosophical instrament makers 
more indebted than to aluminium. This light and beautiful 
metal is peculiarly suited for astronomical instruments. Besides 
its great lightness, it is extremely rigid, and but little liable to 
tarnish. Many instruments in the Exhibition were made of 
this metal, and particularly of bronze aluminium. This is com- 
posed of ten parts of ordinary aluminium, and five of copper, 
and it possesses a strength both vertical and transverse far 
exceeding that of wrought iron. This metal is especially valu- 
able in the manufacture of sextants, which require to be held in 
the hand, and often for a long time. Bearmg in mind how 
highly important a part the sextant plays in navigation, it is 
lamentable how worthless a large proportion of instru- 
ments are. Happily, however, great pains have been lately 
taken by philosophical instrument makers to improve them, and 
with considerable success. The show of sextants at the late 
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Exhibition was excellent. The great desideratum of attaching 
an effective artificial horizon when the sea-line is obscured, may 
be said to have been attained. Eminent makers of optical 
instruments will always supply a good and reliable sextant ; 
but we may observe that no English mariner need now go to 
sea in doubt respecting the performance of his sextant, as the 
British Association for the Advancement of Science have 
organized measures by means of which sextants can be efficiently 
tested at the Kew Observatory. 

The surveying instruments exhibited were greatly superior to 
those at the Exhibition of 1862. With the theodolite, which is 
certainly the fittest instrument for measuring terrestrial angles 
with precision, and which has displaced the separating circle on 
the continent, very great pains have been taken to obtain pre- 
cision with compactness. The theodolites exhibited by London, 
Paris, Berliu, and Vienna makers were admirable, as also were 
those shown by J. Kern of Aarau in Switzerland, who employs 
many hundred hands in making these and other instruments. 
The Industrial Institution of Lisbon also exhibited several well- 
made theodolites. A very ingenious stenographic and ortho- 
graphic machine was exhibited by Cavaliere Rossi of Rome, 
with which he has made a very trustworthy survey of the 
catacombs under and around that city. A very good display of 
telemeters and planimeters was made by France and Prussia, 
both of which nations have used these instruments extensively 
in field operations during war. 

A very large display by various countries was made of 
mathematical and drawing instruments. Those exhibited by 
Elliott Brothers, maintain in all respects the high character of 
their house. Excellent instruments of this description were 
also exhibited by Gravet-Tavernier of Paris, J. Kern of Aarau, 
and Haff of Munich. The extremely low price of the instru- 
ments by these makers, as compared with those made in 
England is very remarkable. The Swiss and Bavarian makers 
sell a magazine case of excellent instruments containing a beam 
compass, proportional compass, six pairs of ordinary com 
of various dimensions, several excellent drawing pens, uated 
rulers, sectors and protractors, all in electrum metal, for 
£3 18s. The United States of America, which formerly imported 
nearly all their dividing-engines and mathematical instruments, 
now manufacture largely and well. The instruments exhibited 
by Darling, Browne, and, Sharpe, of the above country, are 
admirable. The accuracy of their steel straight-edges is very 
great, and the divisions on all their scales, which are effected 
by machinery, are extremely clear and accurate. These articles 
are manufactured very largely for the engineering establish- 
ments of the United Sta , and also for the English market. 
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Several excellent cathetometers were exhibited. The most 
delicate were those made by Bauer, of St. Petersburg, under the 
direction of.Professor Jacobi, and by Perreaux and Guillemot of 
Paris. These instruments show with great accuracy the dis- 
tance between two points in a vertical line to the 0°0002 of an 
inch. A pantograph contrived by M. Gavard of Paris, who has 
long been engaged in perfecting this instrument, was highly 
deserving of notice for the new application that it involves. 
By its means duplicate figures can be engraved on several copper 
cylinders, and impressions taken from them. The invention is 
likely to be introduced in the calico printing trade. 

The great attention devoted during recent years to meteo- 
rology has led to considerable improvements in instruments for 
registering meteorological phenomena. The exhibition of 
these in Paris was very complete, comprising a great variety 
of barometers, thermometers, anemometers, rain-gauges, etc. 
By far the most important exhibition in this department was 
that by Padre Secchi, Director of the Observatory in the 
Collegio Romano, who showed his automatic meteorological 
apparatus, invented, and almost entirely constructed, by 
himself. This, which is by far the best apparatus of the kind 
in existence, registers, by means of curves traced on paper, 
the temperature, pressure of the atmosphere, direction and 
force of the wind, amount of rain, and humidity. ‘The appa- 
ratus, which is acted on by clockwork and voltaic currents, 
performs admirably, and its registrations are worthy of the 
greatest confidence. The construction of this elaborate and 
highly ingenious apparatus is most creditable to Padre Secchi ; 
and the more so, as he derives very little assistance from 
Government funds. A new barometer was exhibited by the 
inventor, Mr. Clum, of the United States. He has called it 
the Aélloscope Barometer, from aéAAa, storm, and cxorre, to 
view ; its object being to indicate the powerful atmospheric 
vibrations which precede storms. It is certainly extremely 
sensitive, but so complicated and costly, that it is not at all 
likely to come into general use. The lowest price of this 
instrument is 1000 dollars. A new mercurial barometer, of a 
very sensitive nature, and extremely portable, was exhibited 
by Messrs. Beck. It has been tested to a height of 14,0u0 
feet, and found to be extremely accurate. 

The Aneroid Barometer,* which has become a very trust- 

* This instrument was invented by Conté (known for the drawing-chalks 
which bear hie name), when he was director of the Aerostatic Establishment at 
Meudon, founded by the first Nepoleon for campaigning purposes. Conté was 
desirous to make s barometer that should be smaller and less liable to injury, 
than the usual mercurial instrument ; but though he constructed that now known 


as the Aneroid, he was not able to make it sufficiently precise to be depended 
upon, and thus left it for Vidi and others to perfect it. 
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worthy instrument, has, in the hands principally of Naudet, of 
Paris, been still further improved, and especially those intended 
for pocket use. Bourdon’s metallic barometers, composed of 
coiled tubes exhausted of air, and hermetically sealed, have 
also been considerably improved, principally by Richard, of 
Paris, who states that they now require no correction. 

A great variety of excellent thermometers were exhibited, 
principally by foreign makers. No important improvement 
was, however, apparent. Those made by Reverend, of Paris, 
are remarkable for their clear and well-cut graduations. 
Mr. Bache, of the United States, exhibited a deep-sea ther- 
mometer of novel construction, for registering the temperature 
by the action of metal bars. M. Bréguet’s metallic ther- 
mometer has been further improved, so as to render it more 
sensitive. This instrument has been lately used by Mr. Wheat- 
stone, in connection with his invention for ascertaining the 
temperature at distant places by telegraphy. By means of 
magnets and connecting wires, a Bréguet thermometer, placed 
on the summit of Mont Blanc, can be read off at Chamouni, 
or the temperature at great depths in the earth or ocean 
ascertained in the same manner at any moment. 

Electricity, and especially electro-magnetism, was largely 
illustrated. ‘The apparently inexhaustible applications of this 
mysterious force are continually taxing the inventive power, of 
man. The grand desideratum, however, of obtaining a motive 
force which shall supersede that of steam has not yet been 
discovered, the few machines of this nature in the Exhibition 
being at once weak and costly. The great mechanical difficulty 
which prevents the application of electro-magnetism as motive 
power in prime movers is the short distance through which the 
action of magnetism extends. This has been sought to be 
overcome by calling into action, seriatim, a number of electro- 
magnets. It is possible by this means to work a crank of one 
or two inches in length with sufficient power to turn a small 
lathe ; but it admits of easy demonstration that an electrical 
machine, with zinc for its fuel and acid to burn it, cannot be 
made to rival steam-engines. 

Mr. W. Ladd exhibited a very ingenious and emrergetic 
electro-magnetic machine, embracing the new principle of 
augmenting indefinitely the power of an electro-magnet by 
currents produced by itself. e apparatus can be employed 
for lighthouses, or other purposes. It is driven by a one-horse 
power pe ne by which force effects are produced quite 
equal to a fifty Grove’s battery.* 

Very beautiful illustrations were exhibited of the application 

* Mr. Saxby has lately discovered that electro-magnetic currents 


by pant 
through masses of iron, internal flaws in the ison oun te unfailingly detected. 
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of the laws of electro-magnetism to astronomical purposes. 
The Americans were among the first to apply them to deter- 
mine the difference of longitude at various places. The most 
interesting object in this department of electricity was Pro- 
fessor Bond’s astronomical clock and chronograph, which were 
used for ascertaining, in connection with the Atlantic Telegraph 
Cable, the difference of longitude between Newfoundland and 
Valentia. The apparatus of this clock and chronograph are 
so contrived, that the precise epoch of an observation can be 
registered to the one-fiftieth part of a second. Such is the 
wonderful accuracy of observation to which modern science 
has attained. As appertaining to this apparatus, Sir W. 
Thomson’s ingenious electro-dynamometer may be noticed, 
which was exhibited by Messrs. Elliott. Sir W. Thomson has 
been long engaged in perfecting this instrument, which was of 
signal use in laying the Atlantic Telegraph Cable; and he 
has lately constructed one of such delicacy, as to be capable of 
measuring differences of potential, ranging from one-four- 
hundredth of a Daniell’s cell up to 100,000 cells. 

The best chronoscopes and chronographs were exhibited 
by France. The principal use of these instruments is to 
determine the velocity of projectiles by electricity, and to 
register the precise time at which an astronomical observation 
is made. Those constructed by E. Hardy for the French 
Government are admirable specimens of mechanical ingenuity. 

A very clever contrivance for engraving by electricity was 
exhibited in the machinery department. A metal plate, having 
the design which is to be engraved drawn on it with a 
particular kind of ink, is slowly rotated, while several other 
plates, on which the design is to be engraved, are also slowly 
rotated. The engraving is then effected by applying a 
diamond cutting-point to the face of each plate, which is 
pressed against it, through the agency of an electrical current, 
whenever a blunt point presented to the first plate encounters 
the ink, but is withdrawn at other times. The point presented 
to the first plate is a feeler which determines by electrical 
agency whether there is ink beneath it or not. If there is, 
the diamond points opposite to all the other plates are pressed 
in; if there is not, they gre withdrawn, and do not act. 

A new and powerful electrical machine was exhibited by 
P. Tépler, of Riga. It acts on the principle of multiplying 
induction resulting from a series of glass parallel discs rotating 
rapidly. The sparks produced by this machine are very 
numerous and powerful. France exhibited a great variety of 
magnificent magneto-electric apparatus, constructed for the 
Ecole Polytechnique by Nollett and Ruhmkorff. The best 
application of electricity for the production of electric light 
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was exhibited by M. Serrin, whose electric lamps for light- 
houses are now in general use in France. This light is so 
intense, that it has been used with great success to obtain 
photographs of the catacombs under Paris. The applications 
of electricity to telegraphy and horvlogy were well repre- 
sented, but they were not included in the department of 
philosophical instraments. A whimsical 4 een of mag- 
neto-electricity was exhibited by Trouvé, of Paris, in the form 
of various quaint figures, mounted as pins, etc., which are set 
in motion by miniature electro-magnetic apparatus. 

The beautiful and interesting pawns ot diffraction and 
polarization have caused many ingenious contrivances to be 
invented for their display and examination. By far the best 
and most complete polarising apparatus was that exhibited by 
Duboscq and Bertaud, of Paris. 

One of the most interesting novelties in philosophical in- 
struments is the spectroscope, which has made us acquainted 
with several new metals, and to a great extent with the sclar 
photosphere. The startling success that has attended these 
philosophical investigations has led to the spectroscope being - 
greatly improved. Extremely fine instruments of this descrip- 
tion were exhibited by France. The most remarkable in all 
respects was that shown by Duboscq. The beam in this in- 
strument is successively transmitted through six prisms of 
sixty degrees, by which means the separation of the bands of 
the spectrum is greatly imcreased. By an ingenious con- 
trivance these prisms can be easily moved in combination. 

The recent exhibition, like that of 1802, has been very 
complete in its display of microscopes, accessory apparatus, 
and objects. It is gratifying to be able to record that our 
country maintaimed its pre-eminence in these valuable in- 
struments. The microscopes of Messrs. Beck, T. Koss, and. 
Dallmeyer were found, on trial, to be the best exhibited. As 
was to be expected, the binocular microscope is gaining 
rapidly in estimation. The principle generally adopted is 
that of Mr. Wenham’s, admirable specimens of which were 
exhibited by several makers. While willingly testifying to 
the great excellence of our English microscopes, it is very 
satisfactory to be able to add that tke microscopes exhibited 
by continental makers were in all respects superior to those 
exhibited by the same makers in 1862. The microscopes of 
M. Hartnack, of Paris, were especially good. 

It is remarkable that the continent, and especially France, 
should not have shone in the late Exhibition in calculating 
machines, Pascal, with whose name unwarrantable use has 
lately been made with respect to the forged letters attributed 
to him, invented an arithmetical machine; and Leibnitz in- 
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vented another, of a more complicated kind. But although 
several extremely ingenious calculating machines have been 
constructed since that period, the only machine of the kind in 
Paris was that exhibited by C. Thomas, of Colmar, which 
multiplies 8 figures by 8 im eighteen seconds; divides 16 
figures by 8 in twenty-four seconds ; and extracts the square 
root of 16 figures in ninety seconds. The price of this 
machine was £20. It is to be regretted that a specimen of 
the extremely beautiful calculating machine invented by the 
Messrs. Scheutz, of Stockholm, was not exhibited. One of 
these machines is employed in calculating a new life table in 
the Registrar General’s office in London, and simultaneously 
prints the results. 

It would greatly exceed our limits to even briefly notice 
the numerous objects falling under the head of miscellaneous 
philosophical instruments. A few, however, are too important 
to be omitted. Among them may be classed Lissajous’ and 
Desain’s apparatus for representing acoustic vibrations opti- 
cally and graphically, exhibited by the maker, M. Koenig. 
This apparatus is the most perfect that has been devised for 
demonstrating the various combinationsof rapid vibratory move- 
ments. Many other beautiful and novel acoustical instruments 
were exhibited by M. Keenig, who has been for many years 
engaged with great success in investigating the laws of sound. 

The collection of spectacles by continental makers was 
extremely large; but as the eminent British makers of these 
useful articles did not exhibit, no comparison can be instituted 
between them and the former. How much machinery has 
done to reduce the price of spectacles is apparent by the fact 
that the house of Morey, Baillet, and Co. manufacture excellent 
spectacles, in good steel frames, which are sold at 2s. 6d. the 
dozen pair. In nearly all the spectacles exhibited provision 
has been made to enable the axis of each eye to coincide with the 
central spot of the lens, without which arrangement spectacles 
must be always defective. 

In the department of philosophical instruments, the Paris 
Exhibition contained a great variety of models of machines, 
drawings for teaching the physical, natural, and musical 
sciences, anatomical preparations, etc. With scarcely an ex- 
ception, all these were contributed by continental countries, 
the governments of which are far more disposed to afford 
facilities for technological instruction than that of our own. 
The objects of this nature exhibited by France, Belgium, 
Prussia, Italy, and Russia, were admirably adapted for the 
above purpose. There was a very interesting exhibition in 
the department of anatomy, by Dr. Brunetti, of Padua, who 
has disegyered a process by which, in thirty. hours, he can 
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reserve the human and other bodies. The p ions are 
ife-size, and so little changed by the’ process, they can 
be used for anatomical purposes, nor are they affected by time 
or insects. A committee of the Paris Academy of Sciences 
has been appointed to examine and report on Dr. Brunetti’s 
invention, with the view of purchasing the secret of his pro- 
cess, should it be found to be valuable. 

In conclusion, we may remark, that although no just com- 
parison can be made between the merits of foreign philosophical 
instrument makers and those of our own country, in conse- 
quence of the absence from the Exhibition of many of our 
most eminent makers, there is no doubt that in this depart- 
ment, as well as in many others, continental nations show great 
progress. We have, indeed, only to examine the foreign 
mechanical products to be made aware that the excellent 
and comprehensive practical education afforded throughout 
the greater part of the continent, and especially in Prussia, 
has already borne valuable fruit ; and if we desire to keep up 
in the race of progress, we must be at more pains to dissemi- 
nate technological education among skilled artisans. 

The philosophical instruments lately exhibited in Paris 
were not, it is true, remarkable for any great novelty, but 
they were highly remarkable for their general excellence ; and 
this was often to be found in instruments made in countries 
which a few years ago did not produce an ordinary barometer. 
It was also a very noticeable feature that the foreign instru- 
ments are much more moderate im price than the English, 
which is principally due to the lower rate of wages paid to 
continental workmen. 

To the philanthropist who desires to see the advance of 
mankind, this progress is extremely gratifying. ‘The intro- 
duction of noble inventions,” says Lord Bacon, “‘ seems to 
hold by far the most exalted place among all human actions. 
This,” he adds, “‘was the judgment of the ancients, who ac- 
corded divine honours to inventors.” And by the improvement 
of existing, and construction of new philosophical instruments, 
we have every reason to believe that the prosperity and hap- 
piness of the great family of mankind is largely advanced. 
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LUNAR SKETCHES.—TRANSITS OF JUPITER’S 
SATELLITES.—OCCULTATIONS. 


BY THE REV. T. W. WEBB, A.M., F.R.A.S. 


In our last number we gave the commencement of a few 
original rough sketches of the lunar surface in the neighbour- 
hood of Eratosthenes and Copernicus, as a small contribution to 
the materials which in great measure yet remain to be collected 
for future comparison and study. We now propose to continue 
our remarks upon the same interesting region. 

Eratosthenes.—The following notices may be referred to, 
concerning this crater. 

1856. Jan. 15. 3,4,-inch achrom. “ One-third of ring faintly 
enlightened beyond terminator, and just connected with it by 
a dimly lighted ascent,” showing that the ground in the neigh- 
bourhood of this great eruption had been upheaved like that 
round Copernicus, though in a much less conspicuous degree.— 
1861. April 18. 53-in. achrom. Terminator through Tycho (48) 
and Fontenelle (N. of Plato, 38). ‘The wall a grand sight in 
itself. Its N.W., W., and 8. slopes to a considerable distance 
are most curiously roughened with small hillocks and ridges, 
whose general direction is concentric with the wall, and whose 
appearance bespeaks a former semi-fluid condition,” as, per- 
haps it might have been added, their arrangement would rather 
suggest the ejection of blocks than the flow of lava. . Such 
ideas, however, can only acquire weight from extended observa- 
tion.—That the surface hues in and around it are of a decided 
character appears from the following notices. 1864. Aug. 13. 
54-in. achr. ‘The wall still casts a penumbra on each side, 
yet the interior begins to show local colour.” Aug. 15. 
(1d. 16h. before Full.) “‘ Penumbra gone; a strange mixture 
of light and duskiness on its site.” How these shadowings are 
arranged will appear, to some slight degree, from the two 
following entries, which I quote just as they stand, having 
given no further attention to the region, and being at present 
unable to examine how far they admit of being reconciled. 
1864. July 22. (3d. 17h. after Full.) 5}3-in. achr. “ Hratosthenes 
has its E. side filled with a dark lake, or rather, two such spots 
joined by a narrower neck: a small dusky spot lies also at the 
W. foot of the central hill.” 1867. Nov. 8. (3d. before Full.) 
91.in. silvered “ With” mirror. ‘‘ Eratosthenes now all in local 
colour; from point of junction of Apennines round the E. 
semicircle, the outside glacis of wall shows a curious dark grey 
border. This is penetrated in two places by the streaks of 
Copernicus, which extend perhaps (but qu?) across Eratosthenes 
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itself. Curious as to chronological sequence.” It is just possi- 
ble, however, that some process affecting the reflective power 
of the surface may at this time be working here; for B. and M. 
say that this crater is “in Full Moon not very distinct: we 
only see a very undefined faint light spot in a vicinity almost 
equally luminous.” No mention is made of any darker portions, 
or of their being so situated as to indicate the position of the 
ring, and the description certainly does not tally well with 
present appearances. This is a peculiarly suitable spot for 
examining the question whether the Full Moon markings are 
unchangeable. Fixity, of course, if established by a long 
course of observation here, or anywhere else, would be no 
argument for its universal prevalence, since a state of quies- 
cence in this respect might be attained at very different epochs 
in different regions; but should the reverse be clearly ascer- 
tained in a single well-marked, even though minute, case, it 
need not be mentioned that one distinct, incontrovertible 
affirmative weighs down any number of negative instances, and 
merely throws back the date of their changes to a pre-historic 
period. Sketches at the telescope, in lamp-black, Indian ink, 
or sepia, if really careful and trustworthy, would be very valu- 
able, and in some hands made with much facility. There is 
this great convenience attending them—that the ground- 
markings they represent are much less fugitive than the actual 
shadows indicating the relief of the surface, and that many 
more opportunities are afforded in each succeeding lunation 
for the production of such designs, than of delineations con- 
taining ordinary effects of light and shade. And hence, by 
the way, as regards that great desideratum, a good map of the 
Fall Moon, much more might be effected in a corresponding 
time than in the case of the details of actual relief. “Even a 
single observer, possessed at once of accuracy of eye and 
artistic training of hand, might make a great advance in the 
right direction. To such an one (but more than one, we trust, 
may be found) the experience of the Astronomer Royal for 
Scotland (Piazzi Smyth), himself eminent alike as astronomer 
and artist, may be acceptable. In sketching the Mare Crisium, 
at the request of the former Lunar Committee of the British 
Association, he found oil colours much preferable to water for 
producing a likeness under the required conditions. It need 
scarcely be added that a large scale would be required to follow 
his example with success. But to return to our immediate 
subject : 

Sinus Astuum.—1864. Dec. 6. rape achr. “ The entrance 
of this dark plain is ificent, and the curved banks lyin 
obliquely wae one es ae with a general parallelism to 
the mountain boundary, look like the rolling waves of some 
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viscous material, agitated just before consolidation.” The 
remarkable appearance here referred to is not confined to this 
region. I -haye traced it in others of the so-called lunar seas : 
in the M. Nubiwm (M), the M. Humorum (N), the M. Nectaris 
(O), and near the E. shores of the M. Serenitatis (E) ; further 
search will probably detect it in other situations; and it is 
robably one of those significant features which deserve pecu- 
iar attention in any speculation as-to the probable origin of 
existing configurations. Very imperfect at present such specu- 
lations must necessarily be; and whether they may ever 
assume the proportion of a consistent theory will depend first 
on diligence of examination, and next on the care and im- 
partiality exercised in dealing with the materials of thought. 
At present they are but guesses and inquiries, worthy of being 
recorded only so long as they make no further pretension. 
Stadius.—The curious discovery of a number of minute 
craters within this slight enclosure was made by Dr. Dobie, of 
Chester, with a 54-in. object-glass in the summer of 1863. His 
obliging communication of it to myself led me to wish for an 
examination of the region, which I was unable to accomplish for 
a considerable time ; the illumination suitable for such minutiw 
being a transient, and the air not frequently sufficiently 
steady. owever, 1865, Jan. 6, when the terminator was 
passing through the E. side of Reinhold (81) and Bullialdus 
(60), and definition, with haze and a cold N.W. breeze, was 
fine, but rippled over, and very unsteady, my 54-in. achr. 
enabled me to make out 10 or 12 minute pits, similar to those 
in the crater-chains of Oopernicus, but smaller, and without 
distinct rings; they were chiefly in S. and W., and none, I 
thought, in the ceritre. I detected them again 1866, Feb. 23, 
the terminator having passed beyond Plato (38) and Tycho (48) 
by the amount of their own diameters ; and I have since seen 
them with my beautifully defining 9+-in. silvered mirror, but 
not under the favourable circumstances which they require. 
May we imagine that these are of modern date? The large 
maps of B. and M. and Lohrmann contain only one small crater 
in the 8.W. part of the floor of Stadius, a crater which I think 
I have seen pre-eminent among the rest; but the others might 
easily have escaped the small aperture of B. and M., and Lohr- 
man’s Sections and letterpress unfortunately do not extend so 
far: we must, therefore, suspend our opinion, and allow the 
robability to be decided by less ambiguous evidence elsewhere. 
n one respect this region is worthy of attention on the part of 
those who have a clear optical command of it : its cireumscribed 
nature enables the little included cones to be counted and 
drawn with greater certainty than might be the case in a less 
definite area. We proceed now to the 
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Orater-chains of Copernicus.—To the details ewer A 
given, the following may- be added.—1855, April 2. 3+7,-ine 

achromatic; + of ring of Copernicus enlightened. The row of 
craters casts a considerable external shadow (so 1866, April 
23. 54-inch).—1861, April 18. 54-inch achromatic. “The W. 
portion which jos the ring of Stadius is on the terminator. 
It is evidently a low ridge, blown through in many places by a 
succession of little bowls, whose summits caught the sun in a 
wild, strange, confused manner, and exhibited two interrupted 
parallel lines of little, bright, irregularly-disposed specks.”— 
1862, Feb. 8. 54-inch achromatic. Copernicus its own breadth 
within the terminator. The region “ wonderfully seen, and in 
much fuller detail than in B. and M. I seem to see through 
and beyond all their work. The N. extremity of the crater- 
chain dies out in a faint narrow rill [cleft], otherwise than in 
B.and M. The 8. and S.W. slope of Copernicus are thickly 
studded with very minute craters, omitted by them, but really 
forming an unbroken dotted continuation of the Crater-Region, 
as far as their Copernicus C [at the N.E. end of Riccioli’s 
Rheeticus|, and as far as (? if not beyond) their double crater 
Copernicus A, towards Reinhold. Thus it is evident to sense 
that the whole crater-region is posterior to Copernicus.”— 
1862, April 8. 54-inch achromatic. Copernicus entered half its 
own breadth. . “‘ Very fine definition, tranquilly undulating, 
which would have defied photography, with cool but not 
severe N.E. gentle breeze—Copernicus a glorious sight; con- 
tinuation of crater-chain most distinct all along 8.W. slope.” 
—1864, Dec. 8. 54-inch achromatic. Terminator through 
Heraclides (EK. cape of Sinus Iridum, K). The row of minute 
craters ending with Stadius C (B. and M.) is confluent for a 
short distance, otherwise than they have figured it.—1865, 
Jan. 6 (see Stadius). The crater-chains “are very wonderful ; 
they seem much more inosculating and rill-like than as given 
in B. and M., or than as I used to see them. Three or four 
craters N. of B. and M.’s C are evidently blown into one long 
trough.”—1866, Feb. 23 (see Stadius). The crater-chain is 
“exceedingly rough and irregular, but casting some shadow ; 
enough to show that the rings of the little pits are of a fair 
proportional elevation. It is much like a mole-run, with holes 
in it. It leads straight on to the E. side of Stadius.” The simile 
here employed would be naturally suggested by a residence 
in the country, where such objects frequently meet the eye. 
In the course of the following autumn I came across a “ run ” 
of this nature in a meadow, fifty-four or fifty-five yards in 
length, ending by inclosing an oval space. Without including 
two small side branches, | counted upwards of ninety larger 
or smaller mole-hills on this ridge, nowhere more than two 
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yards, and often but a few inches, apart. To anyone familiar 
with lunar features, the resemblance in these cases is so 
striking, that it seems hardly ible at first to believe that it 
is a mere coincidence ; but a little reflection will show that it 
can be nothing more. There can be no analogy between the 
operations of an intelligent and self-directing creature, bur- 
rowing intentionally just below the surface, and the mechanical 
working of a force which, obeying involuntarily. the law of 
creation, is compelled of necessity to burst through and 
expend itself at once wherever te least resistance is offered. 
Schr., indeed, and B. and M. have spoken of the lateral 
working of elastic subterranear. forces; but it is very difficult 
to conceive the modus operandi, especially in a case like the 
present, where the tunnelling is so superficial, and the vertical 
resistance can have been so slight; unfortunately, it seems 
pu A difficult to suggest a less objectionable explanation. 

e are here, however, struck with at least one analogy, which 
is exemplified in innumerable situations and upon very varied 
scales in the Moon ;—the zreat tendency pointed out by Sir C. 
Lyell in terrestrial volcar.os “to shift their principal points of 
discharge.”’*—1866, April 25. 5}-inch achromatic. Terminator 
through E. wall of Gassendi (64). ‘‘ Have not some of these 
pits become larger ard deeper ?’’—an idea, however, which 


might arise from closer acquaintance. i pointed out a similar 
c 


illusion in the case ef double stars, which seem to widen as we 
are familiarized with them, and among such minute details 
every precautiou must be taken against involuntary deception. 
— 1867, Nov. 18. 94-inch mirror. Terminator (in wane) close 
to Linné. ‘Crater-chains so evident at this distance from 
Terminator, that it is inconceivable how they should have 
been missed by Schr.” 
Oopernicus.—Of this glorious object I have, of course, 
many notices.—1862, April 8. 54-inch; Copernicus entered 
something raore than half its breadth. ‘‘The outer E. slo 
of the ring showed a number of furrows radiating outwards, 
as though the interstices of lava-streams.” These, as we have 
remarked on a former occasion, were discovered by Schr. (It 
may be «wdded that, considering that these furrowings, of 
which he says he found scarcely any on the W. side, extend 
down to the immediate neighbourhood of the crater-chain ; 
that the instrument employed was a powerful speculum of 
about 9 inches diameter; that the illumination must have been 
favourable ; and that the observation bears every mark of 
care; it is very difficult to conceive how so curious an object 
could have escaped his earnest and careful gaze, had it been as 
fully developed, 1796, March 18, as it is now. A similar 


* Memoir on Etna, “ Philosophical Transactions,” 1858. 
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remark applies to his observation of 1797, Feb. 6, when he 
prem ib with a power of 288, the cleft already described on 
the N.E. side of the glacis, and when he says the terraces of 
the ring were so sharply defined that he felt as though he 
could climb them. Contrast this with the fact that, without 
any previous knowledge of its existence, and without any 
special attention to its site, I detected this object, 1832, April 
9; with an aperture of 3-inches of an ill-corrected fluid achro- 
matic, bearing a power somewhere about 100.)—1864, March 
17. 54-inch; Copernicus entered more than its own breadth. 
“There are wonderful radiating streams, as of a continuous 
succession of blocks, or of lava cracked and roughened in 
cooling, extending to a long distance on every side.’ They are 
most visible in the present illumination through the E.:semi- 
circle—least distinct S.W. Through the W. semicircum- 
ference these streams seem to cover all the glacis even from the 
top of the wall; on the opposite shadowy side the terraces are 
so strongly marked that the radiations do not appear across 
them, though they cover the slope beneath. The S. half of 
the interior (or rather the S.E. quadrant, the S.W. being in 
shade) is all strewed with blocks—especially with 212 [a very 
keenly defining microscopic eye-piece] ; the N. part is much 
smoother.”’—1864, March 18. 54-inch. Terminator just be- 
yond Sin. Iridwm, and touching W. wall of Gassendi. “The 
interior terraces are shown by their shadow to have a convex 
outline, from the foot of the highest wall to the floor, indi- 
cating, perhaps, that in settling Sowa the upper part was the 
most fluid.” 

1864, Dec. 8,51-in. Terminator through Heraclides. “A 
strange observation—definition marvellously sharp—I have 
very rarely seen it matched ; but low clouds hanging around, 
and dissolving into rain so close over our heads, that when 
one of them was passing as a haze across the Moon, I found, 
by lengthening the focus, that a profusion of the minutest 
dark globules were streaming over the disc from the W. 
(somewhat like Messier’s observation of the Sun), notwith- 
standing which the details, though pale from haze and a 
considerable amount of dew and rain on the object-glass, 
continued sharp, and the limb was fairly defined even when 
I tried a power (461 and Barlow lens reversed) which must 
have approached 700 or 800. Copernicus glorious, full of 
details, almost like Secchi [the engraving]. The S. half of 
the floor is very irregular; the unevennesses have more the 
aspect of streams flowing from the central cones than of single 
blocks. There is some, but a less d of roughness in the 
N.W. quarter; I trace none in the NE” [The particulars 
of this observation are given in full, as being instructive in 
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their own way. They show under what unexpected circum- 
stances the greatest distinctness may be found; and that, 
therefore,»no night should be condemned untried ; and that it 
is extremely difficult for an inexperienced person to form, from 
a brief trial on celestial objects, an accurate opinion of the 
quality of any large instrument: small apertures are far less 
affected by atmospheric disturbance.]—1865, Mar. 6, 5}-in. 
Central hill beginning to appear. ‘“ Copernicus very magnificent, 
covered with hillocks and roughnesses, which, under the pre- 
sent illumination, so extend over the terraces of the ring that 
the summit of the latter dues not appear as though it rose 
clear above the external lava-streams, but as though they had 
flowed over it.”—1866, Feb. 23, 54-in. »“ W. ring just be- 
ginning to come on terminator: marvellously rough glacis, 
but no distinct radiation — 1867, Dec. 5, 94-in. mirror. “ It 
is very interesting to mark the contrast between the bright 
white illumination of the interior of the wall and its terraces 
on the E. and the colossal heaps of grey scorize, which look 
as if they had been rolled over the summit of the ring on 
every side, and remained piled one above another even to its 
summit ; it being quite evident in this illumination that the 
wall has nowhere a distinct existence above them. » The radia- 
tions, which are very clear, do not begin till a long way 
below.” 2h. later, when the ring was distant a diameter from 
term., it is noted that the E. side, “ at some little distance from 
its summit, casts a black shadow for a considerable length, 
giving the mistaken impression of a perpendicular cliff, or 
even overhanging edge, so that there must be a sudden increase 
of declivity at this part; the radiations are all below, and the 
upper of the ring looks exactly as though it had been rolled 
over the lip of the crater, or forced by pressure out of the 
interior, subsequent to the formation of the radiated surface ; 
the lava-currents, if they are such, and not streams of blocks 
or scoriz, must have been in a more fluid condition than the 
wall, both as extending further, and over a more gentle slope. 
The internal terraces look as though they had resulted from 
the slipping back into the interior of matter which had failed 
to be projected over the lip.” 13h. afterwards, “the black 
shadow is passing off, and there is a distinct impression that 
the ring proper is convex on the outside in a vertical section,” 
as the terraces, at least W., had been found to be in the 
interior. ‘ Above this there is a low, narrow, irregularly bent 
central crest or lip, of considerable steepness, which seems to 
divide the ring proper—.e., the convex without, and the 
terraces within, into nearly equal in: point of horizontal 
extent.’’ My powerful reflector exhibits with ease the curious 
vertical gullies which cut down for a short distance the inner 
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slope - above its junction with the floor; they are readily 
seen N. and S., but are most evident on the former side : land- 
slips from above may probably explain them.—As to Full 
Moon markings, I find only the following: 1855, Aug. 27, 
“ The appearance of the ring is encroached upon by a grey bay 
on 8.8.W. side.”—1855, Oct. 24 (a little before total eclipse), 
“While none of Tycho’s streaks reach the foot of his wall, it is 
remarkable that Copernicus is penetrated even to the centre by 
several of his ; two distinctly on the W. side, and one or two, 
not so well made out, on the N. The former look almost like 
a prolongation of the system of Kepler, as if Copernicus had 
pierced through, or been pierced through by it.” (From some 
such observations, of which he has given no detail, Nichol 
assigned the chronological sequence, Uopernicus, Aristarchus, 
Kepler. However this may be, it is not easy to interpret the 
development of a different shading, frequently taking the appear- 
ance of a definite patch or stain, among matter not only forced 
from beneath, but subjected to the most violent dislocation. 
If not due to original difference of material, it points to subse- 
quent modification either from within or without. There seem 
reasons for doubting the former cause, as well-defined dark 
spots are occasionally met with where, as we suppose, the 
materials have been so dislocated that any original distinction 
could not have been so clearly maintained.) 

The bare results of these rough studies might have been 
given in a briefer compass, but, in the original form, there 
may be some interest and some advantage to the inexperienced 
student. He may thus perceive what apparent variations may 
be produced by a slight difference in illumination, how unsafe 
are inferences from single observations, and how discrepancies 
are to be reconciled, if at all, by repeated examination. With 
a little more of the advantges of leisure, these memoranda 

igh: have been presented in a less fragmentary form, espe- 
cially since tho mirror now in my possession gives results far 
in advance of almost any hitherto published (and indeed the 
same might be said of smaller apertures of the same accurate 
workmanship). But even these may answer a good end by 
stimulating curiosity, and showing in what direction it may be 
suitably exercised. 

Before fimally quitting the neighbourhood of Copernicus, 
it may be well to make some addition from the observations 
of B. and M. The next crater of any size 8.8S.W. of the 
mighty monarch of the district, is Gambart, a circle, 16 miles 
across, but neither high nor deep. In this direction lies a 
large insulated accumulation of short ridges, trending the same 
way, the highest lying in a line from Oopernicus to that crater. 
They are more connected, but less elevated, on the W. of the 
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centre of that line, where they form a nearly equilateral 
triangle, with one angle N. The N.W. side of this area is 
bordered by a long dark valley, extending S.W. 37 miles, 
and dividing it from a system of small parallel chains, whose 
highest summit, £, attains about 2600 feet. This mountain, 
already mentioned in p. 371 of our last number, must be looked 
for just 8.8.W. of the little but conspicuous crater c, the 
only one at once S.W. of Copernicus and S.E. of Stadius ; it 
must also stand very near the N.E. end of the bright streak 
which divides Rheticus in the Full Moon (p. 216, antea). Of 
the parallel ridges they say, “‘ these mountains are very dark, 
and here, in the Full Moon, a large blackish spot shows itself,” 
in which they are unconsciously describing the W. part of 
their vainly-sought Rhewticus of Riccioli, the other portion 
seeming to be the “‘ long dark valley ” just described. There 
appears little doubt that in this parallelism may be found the 
“yvampart-work ” of Gruithuisen, the regular arrangement of 
which would probably repay a search; at the other end of the 
streak ditiding Rheticus, and consequently near the S.W. 
angle of their hill-triangle to the E. of it, they place a little 
summit e«. They remark that while the dark mountains con- 
tinue so in full illumination, the,triangle is brighter, 3° to 34° 
of light, and e¢ has “exclusively a brilliancy of 7°, which it 
does not lose even in the neighbourhood of the terminator, an 
anomaly which is so much the more remarkable because it 
otherwise is not distinguished, either through form or elevation, 
from the rest, several of which overtop it.” I regret that I 
did not notice this curious passage in time to compare it with 
the existing state of reflective power, but I have no recollection 
of such a spot when I was identifying Rheticus, the notices of . 
which are strangely scattered about in B. & M., and it must 
be left as an interesting subject of research for some of our 
readers. 

E. of Gambart is a bright (8°) and conspicuous little 
crater A. 

Reinhold (our 31) is a. crater 31 miles in diameter, with 
strong terraces and acentral hill at the N. end of a little ridge. 
The W. side of the ring is 9400ft., the E. 7000ft. above the 
interior. Schr. gives the former measure 8700ft., and makes 
the external height of the E. wall 1900ft. A mountain-ridge 
connects it with Copernicus, bending, as it were, round both 


the rings. 

NE of Copernicus, we find a lofty tract which B. and M. 
call Mt. Carpathus, extending with its dependencies from HE. 
to W. 280 miles. It includes Gay Lussac, a double crater 
already described in our p. 370: the smaller basin A is deeper, 


steeper, and brighter than its broader, and apparently more 














444 Transits of Jupiter's Satellites—Occultations. 


ancient neighbour; a relation frequently obtaining in these 
configurations. Close S.E. of it our guides notice a dark spot 
in the Full Moon ; an exemplification of our recent remar 
The ring of Gay Lussac is interrupted by a minute crater close 
to the companion-crater A; and they point out a curious 
arrangement here: three pairs of objects—A and this little 
pit—two summits (a) close together on the N,W. slope of the 
ring—and two others (8) on the E., make up respectively two 
equilateral triangles, with sides parallel and very close toge- 
ther, whose common centre coincides with that of Gay Lussac 
itself. The cleft proceeding from it has already passed under 
our review. The mountains E. are confused in arrangement, 
with no central axis ; and are penetrated by valleys usually as 
luminous as the heights. Measurement is difficult from the 
way in which the shadows fall. One high promontory reaches 
6300ft. Towards the E. extremity lies a considerable crater, 
Tobias Mayer, 22 miles in diameter. A summit of its W. ring 
rises 9700ft. above the cavity. Schr. pointed out that in con- 
sequence of its position on the mountain’s flank, its E. side 
was much lower—he gave it but 2700ft. (short measure). It 
has a central hill, which from local colour appears large in 
Full Moon. S.E. of this the map shows a very minute crater 
in the depth ; rather an unusual position. W. of the ring lies 
a conspicuous sub-crater, as it might perhaps be termed, 
Mayer a. The extremity of the mountains N.E. of Mayer 
rises to 4000ft.—Milichius, a small bright (8°) crater lies in a 
curiously-shaded region of the M. Imbrium (I), nearly 8. of 
Mayer and E. of Copernicus. §S.S.E. of this is another similar 
crater, Hortensius, very remarkable for its isolation, and the 
luminosity surrounding it, almost-like a miniature streak-system. 
In a position forming aright-angled triangle with the two last 
objects—the right angle being towards Copernicus—is a spot 
containing within the compass of less than 30 miles eight 
parallel ridges running nearly N. and S., and all pretty. nearly 
of similar length and elevation. 

Another step 8.W. brings us from Hortensius to Reinhold 
again, and completes the circuit of a region where so much is 
seen, and so little is understood, of the wonderful works of God. 


TRANSITS OF JUPITER'S SATELLITES. 


Jan. Ist. I. egress, 5h. 11m.—Ditto shadow, 6h. 16m.— 
5th. II. shadow ingress, 5h. 50m. II. egress, 6h. 34m.— 
8th. I. shadow ingress, 5h. 53m. I. egress, 7h. 12m.— 
12th. Il. ingress, 6h. 29m.—15th. I. ingress, 6h. 54m.— 
24th. I. egress, 5h. 45m.—Ditto shadow, 6h. 3lm.—30th. 
Il. shadow egress, 5h. 45m.—31st. I. shadow ingress, 6h. 8m. 
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OCCULTATIONS. 


Jan. 6th. 48 Tauri, 6 mag. 9h. 20m. to 10h. 24m. vy Tauri, 


4 mag. Ith, 28m. to 12h. 38m.—30th. f Piscium, 6 mag. 
9h. 56m. to 10h. 26m. 





OUR FRESH-WATER PLANARIZ. 


BY W. HOUGHTON, M.A., F.L.S. 
(With a Plate.) 


Anrsopy who has occasionally gathered water-cress, or searched 
amongst aquatic weeds for objects for the aquarium, must be 
acquainted with certain small black or brown creatures, of an 
form when at rest, soft, smooth, and flat, and about five 
lines in length and one and ahalf broad. These are two species, 
or, it may be, two varieties only, of Planarian worms. Probably 
the collector of objects for the aquarium sees in these animated 
black blotches very little to attract his attention, and he 
throws them aside; or if curiosity tempts him to bottle a 
few specimens for examination, he finds that he is able to make 
out very little of their structure, and sees scarcely anything to 
interest him in their habits ; and certainly when we compare 
these fresh-water Planarie with other rare and exquisite forms 
of animal life, such a Cristatella, Fredericella or Plumatella 
amongst our fresh-water Polyzoa, or a Melicerta or a Stephano- 
ceros amongst the Rotatoria, these little black dabs have small 
claims to beauty ; nevertheless the large white species, Pla- 
naria lactea, with the pink arborescent ramifications of its 
digestive system, is by no means devoid of beauty, whilst the 
commoner black or brown kinds present many points of in- 
terest to the naturalist, both in their habits and anatomy. 
The Planarie, as their name imports, are of a flattened form ; 
the under surface of some of the species bears some resem- 
blance to the foot of a gastropodous mollusc. In many parts 
of their organization the Planarie resemble the Flukes which 
inhabit the liver and other viscera of various animals, especially 
ruminants ; but none of the Planarie are internal parasites, nor 
do they, like the Flukes, undergo a metamorphosis. They 
inhabit fresh and salt water, and are to be found on the 
leaves and stems of aquatic plants, and amongst the roots 
of the Laminaria, between tide marks. On the present 
occasion I shall confine my remarks to the fresh-water 
species, of which a t number have been described as oc- 
curring in France Dugés who has published two very 
interesting memoirs on these animals.* In this country also, . 


* See “ Annales des Sciences Naturelles,” Tom. xv. and Toni, xxi. 
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several kinds are found, of which Fianaria lactea, P. torva, 
Polycelis nigra, P. brunnea are common everywhere in ponds, 
streams, and ditches. A favourite place of resort of these 
creatures is within the stems of Sparganium, whence they may 
be readily picked or scraped off with the point of a knife and 
placed in a bottle of water. Difficulties of dissection long pre- 
vented naturalists assigning to the Planarie their true place 
in the animal kingdom; Cuvier, following Miiller, Linnzus, 
Pallas, and Lamark, placed them amongst the parenchyma- 
tous Intestinalia, or Trematode Entozoa (as the Flukes Distoma), 
acknowledging at the same time their resemblance to certain 
species of the Hirudinide or leech family. The Planarie have 
affinities with both these families, and lead from one to the 
other. Let us suppose we have under examination the largest 
of the British fresh-water Planarie, viz: P.lactea ; this species 
varies a little in colour, which is either cream, roseate, or quite 
white ; it is from six to ten lines in length, and about two lines 
in breadth ; we first notice the delicate arborescent form of 
the digestive system ; we place the creature on a glass slide 
and hold it up to the light, in its middle part we see a milk 
white spot which extends linearly towards the posterior ex- 
tremity ; by allowing the water gradually to evaporate, the 
animal shows signs of discomfort, and we observe a long - 
cylindrical tube to be pushed out from a pore slightly pos- 
terior to the middle of the body: this pcre is the mouth, and 
the tube is the proboscis, a formidable instrument of attack in 
these creatures ; we notice two black oculiform spots, parallel, 
and placed on the anterior part of the back ; a little below the 
oral aperture we see, but very indistinctly in P. lactea, another 
pore which belongs to the generative system ; we find the body 
to be slimy, very soft, and readily breaking up if not handled 
with great care. Let us take another specimen of the same 
species, and with the aid of a camel’s hair pencil, place it 
gently in a vessel of water, and observe its locomotive powers ; 
we see it gliding in an even and regular manner, like a limaz, 
or slug; if we touch it, the animal twists itself in various folds, 
or it fixes its head portion to the vessel, and, by contracting, 
brings the other parts of the body along, then the posterior 
is attached, and the head portion elongates and advances. 
the ies Polycelis nigra, P. brunnea, Planaria torva, we 
observe the liding locomotion to be frequently exercised on 
the surface of the water, the ventral side of the animals bein 
uppermost ; none of the true fresh-water Planarie can be sai 
to swim ; but an allied marine species, Leptoplana tremellaris, 
progresses by flapping its sides as a Ray its fins.* When we 
consider how varied and energetic are the movements of the 
*Dugés “ Annal. des Sciences, Nat.” xv. 151. 
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Planarian worms, for they can contract and elongate their 
bodies, fold themselves together in various forms, and unfold 
themselves, we naturally expect to find the presence of mus- 
cular fibres; how can such movements be explained except 
by the admission of the existence of a muscular system? And 
yet there are some animals of low organization, such as the 
small species of the Trematoda, which are endowed with 
active contractility, in whose bodies, notwithstanding, no mus- 
cular fibres have been detected. With respect to the Planaria 
many observers, as de Blainville, Dugés and others, entirely 
deny the existence of a muscular system, except in the pro- 
boscis, and genital organs; M. Quatrefages, on the other hand, 
describes a sub-cutaneous plane of muscular fibre, as being 
recognisable in some species, and Professor Owen remarks that 
in the Planarie, in which as in the Tenie, according to his 
observations, the muscular system is indicated only by the 
strie on the superfices of the apparently homogeneous 
parenchyma, the phenomena of muscularity are strikingly 
displayed in the varied and energetic actions of the living 
animal.* My own investigations have satisfied me of the 
existence of a sub-cutaneous plane of loose muscular fibre in 
the fresh-water genera, Planaria and Polycelis. A nervous 
system in some species has been recognised by de Quatrefages, 
who describes it as “ consisting of two ganglions, more or less 
intimately united, which are situated in the mesial line, near 
the anterior part of the body. This double ganglion, which 
may be called the brain, and which is sometimes visible to the 
naked eye, is lodged in a special lacuna or cavity, recognisable 
from its transparent outline, and is seen to give off nervous 
filaments in various directions to different parts of the body.’”’+ 
In vain have I laboured in search of the faintest indications of 
a@ nervous system in the species I have examined. The 
relation of the Planaria to the Flukes, as already noticed, 
might lead us to expect the existence of a rudimentary nervous 
system in them as in those Entozoa, nevertheless, I think that 
we must still consider its presence in the fresh-water species 
as a subject requiring verification. Professor Rolleston, who, 
at my request, kindly repeated his examination of many speci- 
mens of Planaria lactea, says, ‘“‘ With reference to the nervous 
system of this species, I have never been quite satisfied that it 
was a real existent thing. Leydig says he has failed to see it 
sometimes in the fresh-water Planarie ; but that the analogy of 
the marine Planari@, where a nerve-system is undoubtedly 
present, has forced him to look for it, and that he believes that 
a couple of pear-shaped ganglia underlying the two eyes, and 
* Todd's “ Oyl. of Anat.” ii. p. 128. 
+ Rymer Jones, “ General Structure,” p. 146. 








448 Our Fresh-Water Planarie. 


figured by him, really exist, and are the nerve-system. At 
page 139 of his Handbook, he says he has not been able to see 
any commissure connecting these two ganglia in P. lactea. I 
looked into the matter in the summer, and have since my return 
to Oxford, on the receipt of your note, looked into it again. I 
had written as follows for my book in the summer: speaking of 
the ‘ anterior ccecal end of the intestine passing up between the 
two eyes, and underlaid in the marine genera allied to this by 
a nervous band, passing from the ganglia in relation with the 
eyes. According to Schmidt and Schultze (“ Zeitschr. Wiss. 

ool., x. Taf. iii. fig. 1), the same is the case in the fresh-water 
Planarie. Of this, however, it is difficult to convince one’s self, 
with the semi-transparent species, Dendrocelum lacteum, 
which is very closely allied to this.’ On further investigation 
I see no reason to alter this.” In a subsequent letter the 
Professor wr'tes that “ between the ccecal ends of the intestinal 
tree-branches and the eyes, I saw a number of large cells with 
hyaline contents and a centrally-placed gran nucleus. 
These cells, I take it, are the nerve ganglia, loosely apposed 
cells making up the nerve ganglia in some of the anneloids, at 
least if we rank Echinodermata under this head.. But I saw no 
commissure connecting these aggregations of cells.” But 
whatever may be the truth with respect to a nerve-system, the 
Planarie are certainly sensitive, the P. lactea particularly so,; 
they are fidgetty under condensed light, especially when applied 
to the head ; when touched with the point of a needle, or when 

ierced by the proboscis of one of its own kin, as by Polycelis 

runnea, the large Planaria lactea, evinces by its contortions, 
an undoubted sensibility. Living almost exclusively in shaded 
habitations, the Planarie cannot be expected to possess visual 
organs of much complexity, but there seems no reason to 
doubt that the oculiform spots, which vary from two to fifty, 
according to the species, do in some degree perform the 
function of eyes. 

Let us now examine the digestive system of a Planarian 
worm.—The mouth in the true Planarie, as has been already 
stated, lies on the ventral surface, a little below the centre of 
the body; it is a circular aperture, through which the 
muscular contractile cesophagus, or tube, is protuded, whether 
for the purpose of feeding or for defecation. In form this 
proboscis is chiefly cylindrical, as in all the fresh-water 
species. In the marine Leptoplana tremellaris, it is infundi- 
buliform, and gracefully waved. The proboscis can be 
protruded to a considerable length ; according to Dugés, it 
consists of two tunics, the external one being formed of 
longitudinal, the inner one of circular fibres, and it is to the 
peristaltic constrictions of this inner tunic that the mechanism 
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of suction is due, and the passage of nutritious particles into 
the ramifications of the stomach and digestive apparatus. It 
is most curious to watch the movements of a planarian 
proboscis when forcibly detached from the body of the worm ; 
1t almost seems to enjoy a separate existence for a time; it 
may be seen to open the orifice and swallow the pulpous 
particles of its own body, then by contracting, to eject them 
through the other end. This tube is in contact with the 
stomach and digestive system, and opens out into it; its 
basilar portion being apparently connected with the stomachal 
walls by a very thin transparent membrane, very easily 
ruptured. The digesive apparatus in the true Planarie 
consists of a number of arborescent ramifications; there are 
three principal trunks, which unite about the centre of the 
body and receive the particles of food supplied them by the 
proboscis; one‘ of these trunks proceeds in a direct line 
upwards towards the head, along the mesial line of the 
body, and from it on either side there are numerous branched 
coecal appendages; the other branches immediately diverge 
and pass down the sides of the body, again converging towards 
the posterior extremity. This arrangement is very apparent in 
Planaria lactea, in which the coecal appendages are most 
numerous; in the other species, owing to the opacity of the 
body, it is not so readily seen; slight pressure with the 
compressorium, however, reveals a similar structure. The food 
of the Planarie consists of infusorial animalcules, small naid 
worms, the blood of which they suck, sometimes, according to 
Dugés, without perceptibly piercing their skins. The same 
observer states that animalcules of the family Oyclidina are 
sometimes found alive in their digestive organs. That they 
have, however, cannibal propensities and devour each other, I 
have myself frequently witnessed ; this character, according to 
my own observations, belongs more especially to the species 
Polycelis nigra, and P. brunnea; it is curious to see the 
rapidity with which one of these fellows bores a hole intw the 
body of one of the large Planaria lactea, and crumbles him into 
his component particles. The attacking enemy throws his body in 
a fold over some portion of its victim, and immediately begins 
to bore into him with his proboscis; this boring very soon 
reduces a part of the body of the victim into minute particles 
which are sucked up by the proboscis, as it makes its way 
along. The Planarie, like the parasite T'rematoda, are destitute 
of an anus, the undigested portion of their food being regur- 
gitated through the suctorius tube. 

The circulation in these animals is described as consisting of 
a@ mesial and dorsal canal and two lateral vessels, from which 
proceed in all directions, a fine cutaneous network of minute 
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nutrient vessels, which issue from the extremities of the 
intestinal caeca. Dugés says the circulation is best seen in 
Polycelis nigra, and P. brunnea, and in the marine Leptoplana 
tremellaris. I confess that notwithstanding the most patient 
observations, I have not yet been able to make out completely 
the circulation in these worms ; young specimens, from their 
comparative transparency, I thought would readily show it, 
bat I have been disappointed in my examinations.* The 
circulation is readily enough seen in the equally small species 
of snail-leeches (Glossophonide) ; why it should be so difficult 
to make out in the Planari@ I cannot tell, but Dugés is so 
trustworthy an authority, that one is not inclined to dispute 
his statements. The mesial dorsal trank in P. nigra and 
P. brunnea is described by him as being tortuous and narrow, 
sometimes more difficult than at other times to make out, on 
account, no doubt, he adds, of its dilating and contracting ; the 
same systole and diastole may also benoticed in the lateral vessels. 
This arrangement of the circulation in the Planarie reminds 
one of that of the leeches. 

Of the respiration little need be said. The circulating fluid 
is oxygenated by the air contained in the water over the 
whole surface of the body, the numerous minute cilia which 
clothe the margin of the body, helping to bring fresh currents. 
Planaria require a constant renewal of water, if kept many 
together in a vessel, or they soon die.t 

The Planaria exhibit the phenomena of reproducing lost 
ow almost emulating, in this respect, the Hydra. Sir John 

alyell says of the black Planaria (Polycelis nigra), that “‘ it 
is privileged to multiply its species in proportion to the violence 
offered tv its otherwise delicate frame. It may be almost called 
immortal under the edge of the knife. Innumerable sections of 
the body all become complete and perfect animals. If the head 
be cut off, a new head replaces it; if the tail be severed, a new 
tail is acquired.” Dugés experimented considerably, and with 
the same result as Dalyell. An individual cut into eight or ten 
parts produced the same number of complete animals. ‘The 
time required to reproduce a lost part depends on the time of 
year—fourteen or fifteen days being required in winter, four or 
five in summer. The species also differ in this respect. This 
reproduction by division appears to take place sometimes 


* The only point of the circulation I have distinctly seen, oceurred in a 
specimen of P. lactea, 1 noticed various ramifications of the water- vascular 
system in the regions of the eyes, under }” objective, but could see no dorsal or 
lateral channels. 

+ They can; however, bear extreme cold without being killed. I have some 
oo of P. torva and Polycelis nigra which have been frozen in a tumbler 

water during the last frost. They are now as active as ever. Some of these 
specimens were not more then two lines long, and about six weeks old. 
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naturally, as in the Vorticelle and other Infusoria. Miller 
noticed it in P. ciliata, Dugés in Derostoma leucopta, Otto Fabri- 
cius in P. vulgaris. Draparnaud and Dugés saw it several 
times in P. tentaculata. I have frequently experimented 
myself in this way, and have seen these creatures reproduce 
lost halves, or segments ; but on chopping them into eight or 
ten parts, I have always found they died, doubtless from some 
causes not favourable to reproduction. An individual divided 
in a longitudinal fissure at the head will often exhibit the 
phenomena of two heads. Planarie propagate by mutual 
contact, as in other animals; they are androgynous; and no 
doubt the presence of two individuals is necessary for the pro- 
creative act. Dugés has witnessed the copulation in P. torva, 
and recently I have noticed it in the same species. Accord- 
ing to the researches of Dugés, “the male organ consists 
of two parts, one of which is free, smooth, semi-transparent, 
contractile, and always divided into two portions by a 
circular constriction; it is traversed by a central canal, 
susceptible of being dilated into a vesicle, and is open at its 
free extremity, which is turned backwards ; the second division 
is thicker, more opaque, vesicular, adherent to the contiguous 
parenchyma, and receives two, flexuous spermatic canals. The 
free portion of this organ is contained within a cylindrical 
muscular sheath, which is adherent to the circumference of the 
base of the intermittent organ, and serves to protrude it 
externally. This sheath communicates with the terminal sac of 
the female apparatus near its outlet by a projecting orifice. 
The oviduct opens into the posterior part of the terminal sac ; 
it is a narrow tube which passes directly backwards, and 
dividing into two equal branches, again subdivides, and ramifies 
amongst the branches of the dendritic digestive organ. Besides 
the ovary, there are two accessory vesicles, communicating 
together by a narrow duct, and opening into the terminal 
generative sac.” ‘The Planarie lay round or ovoid eggs, with 
a horny covering, containing three or four young ones. ‘I'hese 
cases are of a reddish colour, and may be found in numbers 
deposited singly on the leaves of aquatic plants, especially 
within the stems of Sparganium. 1 believe the young ones 
issue from the capsules in eight or nine days after they have 
been laid ; the young ones are minute and drab-coloured, about 
a line long; they exactly resemble the parents, both in form 
and manner of life ; they grow rapidly where the water is fresh 
and the food plentiful.* 


* Other modes of propagation have been observed to fain piaee in some of 
the Turbellarié, as by internal budding, or the young are at first larve unlike 
their parents. Professor Agassiz once thought that certain infusoria, as Parame- 
cium and Kolpoda, were Planarian larve; but the researches of Balbiani have 
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Planarie soon die when taken out of the water, a drop 
of spirits of wine or other alcohol, kills them instantaneously 
and renders their bodies hard ; vinegar softens but does not 
dissolve them. 

The Planarie belongs to the order Turbellaria, whose 
characters are thus given by Dr. Johnston : “ Worms individual, 
locomotive, very rarely tubicolous, moncecious, or dicecious, 
with or without eyes, the surface usually coloured, and 
sometimes in elegant patterns, transparent or opaque. Body 
soft, parenchymatous or cavernous, flat or sub-cylindrical, 
naked and lubricous, covered more or less with vibratile cilia, 
and sometimes with papilla, often very contractile, and 
polymorphous, and sometimes breaking up voluntarily into 
pieces, head continuing “with the body, or rarely, imperfectly 
defined, either without tentacula, or with two frontal or dorsal 
ones prolonged from the surface. Mouth either terminal or ven- 
tral, and in the latter case situated in the anterior third, or near 
the centre, or towards the tail; often furnished with a 
prehensile proboscis. Intestine dendritically branched, or 
undivided, with or without an anus. Zoophagous, but some 
appear to feed, occasionally at least, on decaying plants. 
Oviparous, or viviparous, very rarely multiplying by spon- 
taneous division. There are no suckers or discs, and 
progression is made by gliding or by natation. They are never 
internal parasites, but tenant fresh and salt water, and are 
found sometimes in moist places. The skin is very rarely 
iridescent, and there is no phosphorescent species.” 

As Dr. Johnston’s book* is probably in the hands of only a 
few readers it may be well to give here his classification of the 
British genera. The order Turbellaria he divides into two 
sub-orders, viz. I. Planarica and II. Teretularia. The first 
order alone concerns us at present ; it is thus defined :— 

“The body, parenchymatous, flat, or flattened, usually only 
a little longer than broad, acephalous, with or without eyes 
on the dorsum in front. Mouth, a simple pore, often the 
aperture to a prehensile proboscis. Anus, none. Genital 
pore, posterior to the oval.” This sub-order, Planarieca, 
is divided into three families, with their respective genera, as 
follows :— 


negatived that idea. Whether the fresh-water Dendrocels or Rhabdocals ever 
go through a larval condition I know not. I have hatched scores, and always 
noticed that the young exactly resembled their parents. 

* I am well aware that Dr. Johnston’s catalogue of British non-parasitic 
worms is far from complete ; nevertheless, as it is the only English text book on 
the subject, and the work of a very accomplished naturalist, 1 have preferred in 
this paper to refain it. It must be confessed that at present the subject of the 
Planarian worms and other Turbellaria is involved in obscurity. Identification of 
species is difficult. Young specimen have, it is probable, been sometimes taken 
as distinct species. 
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Family I.—P.anocermpz. Flat: the mouth nearly in the 
centre of the ventral surface, and furnished with a short 
proboscis, crenated or lobed at the orifice. 

1.—Leptoplana. Multocular, the eyes clustered: no 
tentacula. 


2.—Eurylepta. Multocular, the eyes clustered : two frontal 
tentacula. 

3.—Planocera. Multocular, or eyless: two dorsal tentacula. 

Family I].—Puanariapz. Flattish : the mouth inferior, 
sub-central, with a long cylindrical proboscis, plain at the 
orifice. 

4,—Polycelis. Eyes, many, in a marginal series. 

5.—Planaria. Eyes, two; dorsal and paired. 


** Tntestine an undivided tube. 


Family IIJ.—Datye.tinx. Mouth terminal, or sub-central, 
eproboscidean. 


+ Eyes, two. 


6.—Dalyellia. Mouth, terminal. 
7.—Derostoma. Mouth, ventral, anterior. 
8.—Mesostoma. Mouth, ventral, sub-central. 


>» tf Hyeless. 


9.—Opistomum. Body, elongate; mouth terminal. 
10.—Typhloplana. Body, linear-oblong : mouth ventral, 
sub-central. 


11.—Convoluta. Body, involute. 


In the Pianocertps, the body is thin, flat, and laterally 
expanded; the eyes when present, are clustered. The oral 
aperture is usually closed, and becomes almost indistinguish- 
em but the position of it, and of the proboscis, is marked by 
an oblong spot, near the middle of the ventral surface. This 
is always paler than the dorsal, which is commonly beautifully 
coloured. The motion is slow. The food is soft, either the 
juices of invertebrate animals, or the parenchyma of desagng 
alge. All are marine, and propagate, probably, by nake 
cilated ova, undergoing no metamorphosis. In decay the body 
is diffluent, and decomposition has Tees tiger oe = 
is extinguished. The species toplana tremellaris an 
Burylepta vittata, with Te sinuated margin, and dotted, 
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ear-shaped tentacles, are probably familiar to many sea-side 
explorers, being not uncommon under stones, and within the 
tangled roots of laminaria, but our business is with the fresh- 
water, and not the marine species. 

The Planariade contain the species of true Planarie; 
and, as I have already given my observations upon them, 
there is no necessity to define the family again. It consists of, 
two genera, Polycelis and Planaria, the chief characteristic 
distinctions between them being that Polycelis has numerous 
oculiform spots of a black colour, bordering the anterior 
margin of the animal; these spots extend to about a third of 
the length of the animal; whilst Planaria has two eyes, 
nearly parallel, situated on the back of the head. 

Of the genus Polycelis, Dr. Johnston enumerates three 
British species, viz: P. nigra, P. brunnea, and P. felina. The 
two first are considered by some naturalists to be merely 
varieties ; I am rather inclined to regard them as specifically 
distinct. P. nigra is extremely common in ponds and ditches ; 
it is evidently the “ limace aquatique noire,” portions of which 
little creature Trembley used sometimes to treat his favourite 
hydre with. The body is depressed, even, and very smooth ; 
of a black velvet colour. Of an oval form when at rest: 
linear-oblong when moving. The head is slightly sinuated 
with a central projection in front, and two marginal ones’: 
this is seen only when the creature is in motion; the oval 
proboscis is long, white, and cylindrical, with a plain but 
dilatable orifice ; length, when extended, about five lines, and 
one and a half broad. 

P. brunnea' does not differ, perceptibly, from P. nigra, 
except in colour, which is a smoky-brown, with a dark mesial 
line very distinct; it is as common as the black species. 
P. felina which, like the last named kind, is regarded by 
Diesing only as a variety of P. nigra, is described as being 
linear-oblong in form, minutely tricuspidate in front, of a 
uniform dark brown, paler underneath, and eight lines long by 
one and a half broad. I do not know the species ; it appears 
to be the Planarian viganensis of Dugés ; and from the decidedly 
auricular form of the head, to judge from Dugés figure, ought 
perhaps, to be considered a distinct species. It inhabits 
stagnant waters, in which aquatic vegetables abound, and 
rarely is found in springs. Of the genus Planaria, Dr. Johnston 
enumerates four British fresh-water ies, viz: P. lactea, 
P. torva, P. Arethusa, and P. Edinensis. first named species 
is white or pinkish, and shows most clearly the dendritic 
cavity of the digestive system. When moving it is of an 
oblong form, the front truncate, 2 little auricled on each side ; 
but it assumes various forms, and frequently sinuates its 











swe mmve ene + 





Our Fresh-Water Planarie. 455 


margins in elegant folds. The normal number of eyes is two, 
but there are occasionally four, in which case the anterior pair 
is very minute. Dr. Johnston says it inhabits cold sprin 
and lakes, is gregarious, and not common. I find it im the 
canal near my house, and in pools in the neighbourhood, 
tolerably abundant, and have never any difficulty in procuring 
specimens for examination. I do not consider it more 
gregarious than other species. 

P. torva. This is a very quaint looking fellow; its two 
black eyes, which are of a crescent form, are partly surrounded 
by a white ring or halo, which gives the creature a squint-like 
look: suggesting, probably from its sinister appearance, a dis- 
position conveyed by the epithet, “torva.” It is described 
as being cinereous or black, on the dorsal, and greyish on the 
ventral surface. The front is obtuse, rounded on the angles, 
and projecting in the centre. It deposits a large oval capsule, 
and 1s six or seven lines long, by about two broad. 

I have recently met with some very large velvety-black 
Planarie, which resemble P. torva, in having a white halo 
round the eye-spots; but I have reason for believing that 
they are individually of a distinct species. The black eye- 
specks in the surrounding uncoloured halo are not visible 
under a simple lens in the individuals I am speaking of; 
but the compound microscope of about twenty diameters 
reveals them. In P. torva, the eye-specks are very apparent 
under a simple lens: the colour is of a decided black when 
viewed by reflected light; in size it is almost equal to the 
large P. lactea, and it often crenulates its margins like it, 
but only very slightly. I do not find any other Planarie like 
the ordinary P. torva in the water whence I obtain these large 
individuals, and I am inclined to regard them as, if not a dis- 
tinct species, at any rate a well-marked variety. I have occa- 
sionally found a P. torva with four eyes, each pair with the 
characteristic white halo; the anterior ones in this case are 
small, asin P. lactea when possessed of four eyes. I have 
little doubt that this four-eyed variety of P. torva is the Tetra- 
eelis fontana of Diesing (‘‘ Systema Helminthum,” i., p. 191), 
who thus describes it :—‘‘ Corpus depressum ellipticum, antice 
truncatum, fuscum. Ocelli geminati nigri in macula alba, pos- 
tici reniformes majores. Longit. 6”’, latit. 14”’.” 

P. Arethusa is described as being truncate and auriculate 
in front, leaden or slate grey, paler underneath, having a black 
eye on a white spot on each side of the medial line in front. 
Length, six lines ; breadth, one line. It is said to be common 
in pure springs and rivulets. I do not know this species. 

P. Edinensis inhabits pure springs, and is rare. It is the 
smallest of the fresh-water Planarie, being only three lines 
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long and one broad ; it is linear oblong, and rather narrowish 
in front, of a pale carnation, head obtuse, rose colour; eyes 
nearly marginal in the rose-coloured part. It has been found 
in the neighbourhood of Edinburgh, as its specific name im- 
plies, by Dalyell, Flemming, and Johnston. I have never 
seen this species. 

The family of Dalyellide,* so called after Sir John Dalyell, 
who has paid much attention to these creatures, containing six 
genera, five of which are lacustrine, differs from the foregoing 
groups, in all its members having the intestine an undivided 
tube. “ They are small animals, of a parenchymatous consis- 
tency, in which it is often difficult to trace any distinctly defined 
viscera, or their openings on the surface. The body is ace- 

halous, and more or less contractile, with an entire margin. 

hey are either marine or lacustrine; and the latter, in 
general, lay their eggs enclosed in a cocoon or capsule. Of 
the mode in which the marine genera are propagated, nothing 
appears to be known.” The fresh-water genera are defined 
severally as follows :— 

(1.) Dalyellia. Body somewhat compressed vertically, 
elliptical ; the mouth terminal; eyes two, parallel, posterior to 
the mouth and dorsal; ova capsulated. Lacustrine. Dr. 
Johnston describes two British species, viz. :—Dalyellia helluo, 
which is narrowed at both ends, most so posteriorly, of a uni- 
form grass-green colour, with a transparent margin, one to 
one and a half lines long, inhabiting stagnant waters; and 
D. exigua, which in motion resembles a double cone in form, 
reddish in colour, one-third of a line in length, and an inha- 
bitant of ponds. The first species has been described by 
several naturalists ; the second was first noticed by Sir John 
Dalyell. I am unacquainted with both. 

(2.) Derostoma. Body linear-oblong, rounded at both 
ends, with two eyes or none ; mouth pitcher-shaped, concealed, 
opening by a longitudinal fissure on the venter. Two British 
species are described, viz., D. unipunctatum, which is plump, 
narrowed towards the anterior extremity, and obtuse behind, 
dingy yellow, with two yellow eyes, and three lines long, an 
inhabitant of ponds with a muddy bottom ; and D. voraz, with 
round body, obtuse in front, tapering backwards to a point, 
greenish, and without eyes. It is one and a half lines in 
length, and is found in fresh-water marshes. The generic 
name, which signifies ‘“long-mouth,” from its longitudinal 
opening, was proposed by G. Dugés in 1828. 

* The Planarian worms have been well divided into the two following 
sections :— 


Denprocats, having a digestive apparatus dendritically branched. 
2.) Ruaaspocat.s, having a straight or unbranched digestive apparatus. 
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(3.) Mesostoma. Body somewhat flattened when at rest ; 
the mouth ventral, sub-central, encircled with a broad annular 
sphincter; eyes two approximate, on the dorsum behind the 
apex and anterior to the mouth. Lacustrine. The ova capsu- 
lated. Dr. Johnston describes one species only, viz., M. 
rostratum. It is elongate, elliptical, acuminate, and alike at 
both ends, whitish onal galhintl, or tinted a yellowish-red ; 
eyes reddish or black, approximate ; mouth central ; egg cap- 
sules dark brown or reddish, length three lines, breadth half a 
line. This little animal I find quite common within the stems 
of Sparganium, but owing to its small size and pellucid appear- 
ance very easily overlooked. The reddish colour, of which Dr. 
Johnston speaks, is owing to a number of red capsulated ova 
often seen within the body of the animal; I have occasionally 
counted as many as twenty-five or thirty. The proboscis, or 
cesophagus, is bulbous in form, with five or six strong radiating 
muscles (see Fig. 6). It glides along the surface of submerged 
bodies and moves rapidly in the water, which appears to have 
suggested the epithet Velox to Dr. Johnston. I believe the 
animal dies immediately after laying itseggs. Another species 
(Fig. 10), the M. personatum of Dr. Oscar Schmidt, I have found 
in a reedy pond, near Preston on the Wild Moors, Salop. I 
have recently added it to the British fauna. See Ann. and 
Mag. Nat. Hist. for last December. 

(4.) Opistomum. Body flattish, with an anterior sub-terminal 
mouth ; the cesophagus pitcher shaped, not protrusile ; eyes, 
none. lLacustrine. One British species only has been 
described, viz., O. serpentina, which is tongue-shaped, dilated 
and rounded in front, lanceolate behind, white or grey, two 
lines in length, and an inhabitant of fresh-water pools. Sir J. 
Dalyell found this little animal, and on his authority, it is added 
to the British fauna. It appears, from the description, to be 
identical with the Opistomum pallidum of Schimdt. It is 
unknown to me. 

(5.) Typhloplana. Body oblong, somewhat roundish ; head 
continous with body ; mouth sub-central, a little posterior to 
the middle of the body ; eyes, none. Lacustrine. ‘T'wo British 
species are enumerated in Dr. Johnston’s catalogue, T. feecunda 
and T. prasina. The first is nearly linear, or a little swollen at 
the middle, with obtusely rounded extremities, white, and half 
a line in length; it is found in ponds in autumn. The second is 
grass-green in colour, obtuse in front, tapering to a point 
behind; it is gregarious, and is found in ponds in autumn. 
Both are minute species, about half a line in length. Iam not 
acquainted with either of these species. The species belonging 
to the genus Oonvoluta, being marine, do not come within the 
scope of our inquiries. : 
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The above descriptions of these Planarian worms, partl 
taken from my own observations and partly from Dr. Johnston i, 
eatalogue, will, I hope, be found of use in helping some of my 
readers to determine the species they may meet with. The works 
I have consulted on this subject are Dugés two valuable memoirs, 
Diesing’s “ Systema Helminthum,” O. F. Miiller’s “‘ Vermium 
Terrestrium et F luviatilium,” the “ Prodromus Zoologiz Danice”’ 
of the same author ; Oersted’s “‘ Entrouof Plattwirmer ;” Pro- 
fessor Owen’s artice on Entozoa in “ Todd’s Cyclopzdia of 
Anatomy,” and Dr. Johnston’s “ Catalogue of the British Non- 
Parasitical Worms in the Collection of the British Museum,” 
published by Taylor and Francis in 1865. The large work 
of Miller, “ Zoologia Danica,” contains several figures of the 
Planarie, as also does Sir John Dalyell’s work, “The Powers 
of the Creator Displayed in the Creation,” published by Van 
Voorst. ‘the former work I have not seen, the figures in the 
latter are not very good. ‘There is also a treatise by Dalyell, 
** Observations on the Planarian Worms.” Dr. O. Schmidt’s 
Treatise (‘ Die Rhabdoceelen Strudelwiirmer”’) is the best 
work on the fresh-water Rhabdocels. It contains numerous 
figures of these animals. The researches of the same author 
on the sexual organs of the Dendrocel Planaria, in the 
“ Zeitschrift fir Wissenschaftliche Zoologie,” Band. x. and xi., 
must be especially mentioned, but I regret I was unable to 
consult the volumes at the time I was investigating the anatomy 
of these worms, neither have I been able to meet with 
Schultze’s “ Bertriige zur Naturgeschchte der Turbellariea.” 


DescripTion or PLate. 


Fig. 1.—Planaria lactea, showing dendritic form of di- 
gestive system (after Dugés). 

Fig. 2.—The same species, drawn from a living specimen. 

Fig. 3.—Head of P. torva. 

Fig. 4.—Mesostoma rostrata, as it progresses. 

Fig. 5.—The same species when at rest. 

Fig. 6.—Full and side view of proboscis of ditto (from 

imen). 

Fig. 7.—Head of Polycelis brunnea. 

Fig. 8.—Capsulated ova of Mesostoma rostrata. 

Fig. 9.—Ditto of Planaria torva. 

Fig. 10.—Mesostomum personatum (from a specimen). 

Fig. 11.—Planaria torva, with protruded proboscis, ewal- 
lowing a worm (after Dugés). 

Fig. 12.—The same, in another ition, attacking a 
worm (after Dugés). Slaauake a 
Fig. 13.—Polycelis higra, progressing. 
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Fig. 14.—Polycelis nigra, at rest. 

Fig. 15.—Reproductive organs of P. lactea. a, Penis and 
sheathe ; *b, oviduct; c, vesicle and reservoir of eggs; d, 
common orifice (after Dugés). 

All the figures, except 11, 12, 13, and 14, are magnified. 





THE GRAVE-MOUNDS OF DERBYSHIRE, AND 
THEIR CONTENTS. 


BY LLEWELLYNN JEWITT, F.S.A., ETC., BTC. 


(Continued from page 350.) 
THE ANGLO-SAXON PERIOD. 


THe county of Derby fortunately affords abundant and un- 
usually excellent, as well as remarkable, examples of the graves 
of the Anglo-Saxons, and therefore we need be at no ‘bes in 
describing the modes of interment, and the objects which are 
found in the graves and in the barrows of this period. When it is 
recollected that one of the towns of Derbyshire—Repton 
(Hrepandune)—was the capital of the kingdom of Mercia and the 
burial-place of the Mercian kings; that the names of many 
other places are derived from their Saxon owners ; and that one 
of the main roads used by them—and before their time by the 
Normans and the ancient Britons—the Rykneld Street, ran 
through the county, it will easily be seen that in the Saxon 
times Derbyshire was so well populated and so thriving, that 
the interments must have been not only numerous but of all 
kinds. Accordingly we find examples both of burial by 
cremation and of the unburnt body im cemeteries, as well as 
instances of interment having been made in the earlier Celtic 
barrows. 

Generally speaking the Anglo-Saxon graves were rectan- 
gular cists or pits cut in the ground to the depth of from two 
or three to seven or eight feet. On the floor of this the body 
was placed at full length, on its back, in the dress which was 
worn by deceased when living. The arms were usually extended 
by the sides, with the hands resting on the pelvis. Around 
the body were placed articles which had been used, or were 
valued by, or which it was thought might be useful to, the 
deceased. The grave was then carefully filled, and a mound of 
but low altitude raised over it; the earth being generally 
“ puddled” or tempered. This mound or hillock was called a 
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Helw from which the Derbyshire name of Low is evidently 
derived. The accompanying plan of a grave opened by Mr. 
Bateman on Lapwing Hill, 
will pretty tolerably illus- 
trate this mode of Anglo- 
Saxon burial. Beneath the 
bones of the skeleton were 
“traces of light-coloured 
hair, as if from a hide, 
resting upon a consider- 
able quantity of decayed 
wood, indicating a plank 
of some thickness, or the 
bottom of a coffin. At 
the left of the body was a 
long and broad iron sword, 
enclosed in a sheath made 
of thin wood covered with 
ornamental leather. Under 
or by the hilt of the sword 
was a short iron knife; 
and a little way above the 
right shoulder were two 
small javelin heads, four- 
and-a-half inches long, of 
: the same metal, which had 
lain so near each other as to become united by corrosion. 
Among the stones which filled the grave, and about a foot from 
the bottom, were many objects of corroded iron, including nine 
loops of hoop iron (as shown in the engraving) about an inch 
broad, which had been fixed to thick wood by long nails; 
eight staples or eyes which had been driven through a plank and 
clenched, and one or two other objects of more uncertain 
application, all which were dispersed at intervals round the 
corpse throughout the length of the grave, and which may there- 
fore have been attached toa bier or coffin in which the deceased 
was conveyed to the grave from some distant place.” Indica- 
cations existed of the shield having been placed in its usual 
position over the centre of the body, but no umbone was in this 
instance found. The mounds are usually very low, frequently 
not being raised more than a foot above the natural surface of 
the ground. The earth was, as I have stated, usually “‘ puddled ” 
or tempered with water, and thus the body in the grave be- 
came closely imbedded in a compact and tenacious mass. That 
the tempering, or puddling, was accompanied with some 
corrosive preparation, there can be little doubt, for it is a fact, 
though a very remarkable one, that whilst the skeletons of the 
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Celtic period are found in good condition, and in some instances 
perfect and sound, those of the Anglo-Saxons have, almost 
invariably, entirely disappeared. Thus in a Celtic barrow the 
primary interment of that period may be found in perfect 
condition, whilethesecondary interment, thatof the Anglo-Saxon, 
although some centuries later in date, and some three or four 
feet nearer the surface, will have decayed away and completely 
disappeared. Thus, in a barrow at Wyaston which had been 
salddvons the body of a Saxon lady every indication of the 
body had disappeared with the exception of the enamel coating 
of the teeth, while a splendid necklace of beads, a silver ring, 
silver earrings, and a silver brooch or fibula, remained in situ 
where the flesh and bones had once been. Another instance 
(to which I shall have occasion again to allude) which may be 
named was the barrow at Benty Grange—a mound not more 
than two feet in elevation, but of considerable dimensions, and 
surrounded by a small fosse or trench, raised over the remains 
of a Saxon of high rank. In this mound, although a curious and 
unique helmet, the silver mountings of a leather drinking cup, 
some highly interesting and beautiful enamelled ornaments, and 
other objects, as well as indications of the garments, remained, 
not a vestige of the body, with the exception of some of the hair, 
was to be seen. The lovely and delicate form of the female and 
the form of the stalwart warrior or noble had alike returned to 
their parent earth, leaving no trace behind, save the enamels of 
her teeth and traces of his hair alone, while the ornaments they 
wore and took pride in, and the surroundings of their stations 
remained to tell their tale at this distant date. In a barrow at 
Tissington in which the primary (Celtic) interment was perfect, 
the later Saxon one had entirely disappeared, while the sword 
and umbone of the shield remained as they had been placed. 

The mode of interment with the funeral fire, as well as the 
raising of the barrow, is curiously illustrated by the opening of 
two Saxon graves at Winster. A large wood fire had, appa- 
rently, been made upon the natural surface of the ground. In 
this a part of the stones to be used for covering the body, and. 
some of the weapons of the deceased, were burned. After the 
fire was exhausted the body was laid on the spot where it had 
been kindled, the spear, sword, or what not, placed about it, 
and the stones which had been burnt piled over it. The soil 
was then heaped up to the required height. 

The instances I have given (and most others which have 
been examined) of interment of the entire body, have occurred 
in the district of the Peak. In the lowlands of the county the 
interments appear mostly to have been by cremation, and here 
somewhat extensive cemeteries—either as groups of small low 
barrows containing interments of burnt bones—or otherwise, 
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have been found. In some of these the body has simply been 
burned, the calcined bones gathered into a small heap and then 
the mound raised over them. In others, and more usually, the 
calcined bones have been carefully collected together, piaced in 
cinerary urns, and buried. 

Two of the most extensive and remarkable cemeteries of 
this kind are those at Kingston and at} King’s Newton, both 
near Derby.* At the first of these places an extensive ceme- 
tery was discovered in 1844, and resulted in the exhumation of 
a large number of urns ; indeed, so large a number, that, 
unfortunately, at least two hundred were totally destroyed by 
the workmen before the fact of the discovery became known. 
On the surface no indication of burials existed, but as the 
ground had some sixty years before been under plough culti- 
vation, and as the mounds would originally have been very 
low, this is not remarkable. The urns had been placed on the 
ground in shallow pits or trenches. They were filled with 
burnt bones, and the mouth of each had been covered with a 
flat stone. They were, when found, close to the surface, so 
that the mounds could only have been slightly elevated when 
first formed. Of the form of the urns I shall have to speak 
later on. 

The cemetery at King’s Newton, though not so large as 
the one just named, was an extensive one. It was discovered 
during the present autumn (1867), and a large number of 
fragmentary urns were exhumed. The mode of interment 
was precisely similar to that at Kingston, and the urns were of 
the same character as those there discovered. There were no 
traces of mounds having been raised, although most probably, 
they had originally existed. 

Cremation was the predominating practice among the 
Angles, including Mercia, and the modes of burning the body, 
and of interment of the calcined bones in ornamental urns, 
which I have described, in the two cemeteries just spoken of, 
are characteristic of that kingdom. This mode is curiously 
illustrated in the Anglo-Saxon poem of ‘‘ Beowulf,” which evi- 
dently describes the custom of the Angles. The following 
extract forcibly illustrates the mode of interment. ‘The 
funeral pile having been raised, and hung round with shields, 
helmets, and coats of mail, 

«. . « theh w 
laid down in one 


the famous chi 
their dear lord. 


Disa daphne dat, ethauty of nin Matthey ania 
sae indeed, the only two ung ~ pone of ‘Knee in 

byshire, are at Kingston (King’s Town) and at s Newton s New 
Town), and that at each the urns are of remarkably fine Ree ore . 
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Then began on the hill 
the mightiest of funeral fires 
the warriors to awake ; 

- the wood smoke rose aloft, 
dark from the fire ; 
noisily it went 
mingled with weeping.” 

The body having been burned, and the 
ashes collected together, the warriors and 
friends of the deceased raised a mound over 
the remains “high and broad ;” 


“and they built up 
during ten days 
the beacon of the war-renowned. 
They surrounded it with a wall 
in the most honourable manner 


rings and bright gems, 
all such ornaments 

as before from the board 
the fierce minded men 
had taken.” 


With interments in urns, but few articles, 
either of personal ornament or otherwise, are 
found. With those, where the body has been 
placed entire in the grave, the objects are 
numerous, and, in some instances, are elaborate 
and beautiful in ornamentation. Among the 
articles which the Saxon grave-mounds of 
Derbyshire have produced are swords, knives, 
seaxes, spear-heads, umbones of shields, 
buckles, helmets, querns, drinking cups, 
enamels, gold, silver, and bronze sctidlen: bas- 
kets, buckets, draughtsmen, combs, beads and 
necklaces, rings, ear-rings, caskets, armlets, 
fibule, articles for the chatelaine, pottery, etc. 
Of some of these I will now proceed to speak. 

The sword of the Anglo-Saxon period, as 
evidenced by the Derbyshire barrows, is of the 
form shown on the accompanying engraving, 
from a barrow at Tissington. This sword, which 
is thirty-four inches in length, and two anda 
half inches in breadth, is, of course, of iron. 
It had been originally enclosed in a wooden 
scabbard, or sheath, which had, apparently, 
been covered with leather, and mounted with 
elaborately ornamented silver. The chape, 
which was of silver, was simply rounded, and 
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the rivets which attached it, as also those which attached the 
leather, remained. Another fine example was found at Brush- 
field, by the side of the body shown on page 460. It, too, 
had been enclosed in a sheath of wood, which had been covered 
with leather, ornamented with lines and lozenges. 

The shield was usually placed in Saxon interments over the 
middle of the body, as indicated in the plan on page 460; but 
of this, indications only were in this instance found. In the 
Tissington barrow before spoken of, a portion of the edge of 
the shield was found adhering to the sword, as shown in 
the engraving, and the umbone, or 
central boss of the shield was also 
found. This umbone, here engraved 
is of iron, conical in form, and mea- 
sures nine inches in height. It is 
the largest yet found in Derbyshire, 
and is in form similar to examples 
found at Sibertswold, and in other 
localities. "When found, the umbone 
was surrounded with a mass of de- 
cayed wood, the remains of the 
shield, and small fragments of cor- 
’ roded iron, which were, doubiless, a 

i ate ' yy part of its mountings. 
} The knives found in the Derby- 
4 ==e* shire barrows are of the general forms. 
They are usually found, sometimes one and sometimes two, 
lying by the skeleton on the opposite side from the sword, 
though, in some instances, the knife and sword have been 
found lying side by side, as in the interment on page 460. 

Spear heads also of iron are occasionally found. Two of 
these, lying on the right side of the head, will be seen in the 
engraving on page 460. They are short and socketed. 

One of the most remarkable objects of the Saxon era which 
has been exhumed is the helmet already alluded to. This highly- 
interesting relic was discovered by Mr. Bateman at Benty 
Grange, in 1848. The barrow was of but slight elevation, and con- 
tained the remains of a body which had been laid on the natural 
surface of the earth, as already named. Among the articles 
remaining—for the body, with the exception of a portion 
of the hair, had entirely disappeared—was the remarkable 
helmet here engraved. This helmet “consists of a skeleton 
formed of iron bands radiating from the crown of the head, 
and riveted to a circle of the same metal, which encom- 
passed the brow; from the impressidn on the metal it is 
evident that the outside was covered with plates of horn, 
disposed diagonally, so as to produce a herring-bone pattern. 
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The ends of these plates were secured beneath with strips of 
horn corresponding with the iron framework, and attached to 
it by ornamental rivets of silver, at intervals of about an inch 





and a half from each other. On the bottom of the front rib, 
which projects so as to forma nasal, is a small silver cross 
(shown in the engraving), slightly ornamented round the edges 





by a beaded moulding, and on ‘the crown of the helmet is an 
elliptical bronze plate, supporting the figure of an animal 
carved in iron, with bronze eyes, now much corroded, but 
perfectly distinct, as the representation of a hog. There are, 
too, many fragments, some more or less ornamented with 
silver, which have been riveted to some part of the helmet in 
@ manner not to be explained or even understood. There are 
also some small buckles of iron, which probably served to 
fasten it wpon the head.” The boar, which is here borne as a 
crest on the top of the helmet, was, it appears, according to 
Tacitus, borne as a charm against the dangers of war, and this 
custom is curiously illustrated by the poem of “ Beowulf,” which 
is thus translated :— 


VOL. XII.—NO. VI. HH 











variegated and hardened in the fire, 
this kept the guard of life.” 


And again, in other parts of the poem, the following allusions 


occur :-— 
* Surrounded with lordly chains, 
even as in days of yore 
the weapon-smith wrought it, 
had wondrously furnished it 
had set it round with the shapes of swine, 
that never afterwards 
brand or war-knife 
might have power to bite it.” 


* Ah, the pile was 
easy to be seen 
the mail-shirt coloured with gore, 
the hog of gold 
the boar hard as iron.” 


“Then commanded he to bring in 
the boar, an ornament to the head, 
the helmet lofty in war, 
the grey mail-coat, 
the ready battle sword.”* 
It will be noticed in these extracts that the “ mail-coat,” 
or “ mail-shirt ” is twice mentioned, as well as the “ helmet 





ordinary discovery in Derbyshire, which embraced a coat of 
mail along with the helmet and other objects (amongst which 
was @ curious six-pronged instrument of iron). The coat of 
mail consisted of a mass of chain work, the links of which 
were attached to each other by small rings. The links were 


* Collectanea Antiqua. 
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of two kinds, “one being flat and lozenge-shaped, about an 
inch and a half long ; the others, all of one kind, but of different 
lengths, varying from four to ten inches. They are simpl 
lengths of square rod iron, with perforated ends, throug 
which pass the rings connecting them with the diamond- 
shaped links. They all show the impression of cloth over 
a considerable part of the surface, and it is therefore no im- 
probable conjecture that they would originally constitute a 
kind of quilted cuirass, by being sewn m within or upon a 
doublet of strong cloth.” Fragments of another helmet of 
very similar character were found in the following year in 
another barrow, a few miles from the one just described. 

Of fibulz, besides some small circular examples which 
have been from time to time found, a magnificent one of gold 
was discovered some years ago in a barrow on Winster Moor. 
This remarkably fine fibula (page 466), was formed of gold 
‘‘filagree”’ work, which was mounted on a 
silver plate. It was set with stones or 
paste on chequered gold foil, and mea- 
sured two inches in diameter. Alon 
with this fibula were found the followi 
interesting articles: a cross of pure gold, 
ornamented, like the fibula, with “ fila- 
gree” work, and having a garnet cut 
in facets set in its centre; a silver 
armlet; two glass vessels, and a number 
of beads. ‘T'hese and some other articles 
were all found by the sides of two cinerary 
urns. A remarkably fine penannular brooch of the Irish type, 








of the period now under notice, was discovered in the same 
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neighbourhood (at Bonsall), of which I may yet take occasion 
to in the of Taz Srupenr. 
beads and necklaces some extremely beautiful exam 

have been found; of these, the necklace from the barrow at 
Wyaston (page 467,) will be sufficient for my present pur- 
pose. It consists of mg beads, five of which are 
of amber, carefully ro into a globular shape, the largest 
an inch in diameter, and the remaining twenty-two are of 
glass or porcelain, variegated in different colours. Another 
necklace was formed of garnets, etc., set im gold, and was of 
extremely elegant pensile form. 

Combs, rings, earrings, and armlets have occasionally been 
found, and have been of the usual forms. 

Of enamelled ornaments some choice examples have been 





barrow on Middleton Moor, and others, though fragmentary, 
which “are here engraved, at Benty Grange. In the same 
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barrow were found the silver edging and mountings, and 
the ornaments, of a small drinking cup of leather. The 
cup was about three inches in diameter at the top, and had 
been ornamented by two crosses and four wheel- 
ornaments of silver, and by a silver rim and upright bands. 
It is shown page 468. Several other objects, in silver, includ- 
ing earrings, rings, sword mountings, fibule, and other 
personal ornaments, have also been brought to light. In one 
interment some silver ornaments, and various articles belongin 
to a lady’s chatelainé, along with a thread box of bronze, an 
some bronze needles or pins, were found in what appeared to 
be the remains of a wicker basket. Portions of buckets too 
have been noticed. 

In bronze many articles have been found. Among these, 
perhaps two of the most curious are the bowl and the small 








seven inches in diameter, and the box two inches. Bosses, 
highty ornamented, and other bronze objects, have also been 
found. 

One of the most curious set of objects which the Saxon 

ves of Derbyshire have produced is a set of twenty-eight 
ies counters, or draughtsmen, some of which are shown on the 
following engraving, where they are represented of their 
full size. They were found by Mr. Bateman in a barrow near 
Cold Eaton, along with an interment of burnt bones, some 
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ts of iron, and portions of two bone combs. The 
draughtsmen, as they are supposed to be, and the combs had 
been burnt with the body. Querns have occasionally been 
found in Saxon barrows. 





Of glass vessels I have already mentioned the finding of 
some examples, but it is necessary also to note the curious disco- 
very of the glass cup here shown, and 
which, from the care which had been 
taken in inclosing it in a wooden box 
must have been no little prized by the 
deceased lady. The cup, of thick 

een glass, a bone comb, some small 
instruments of iron, a piece of perforated bone, and a necklace 
with pendant ornaments, with other articles, were found in- 
closed in a box or casket, made of ash wood half an inch in 
thickness, with two hinges, and a small lock, which had, when 
__ in the grave, been carefully wrapped in woollen cloth. 

e interment was in many respects a highly interesting one. 

The pottery of the Anglo-Saxon grave-mounds and ceme- 
teries consists almost entirely of cinerary urns. These were 
undoubtedly, like those of the ancient Britons, made near the 
places where the remains have been discovered, and, as a 
natural consequence, usually from clays found in the neighbour- 
hood of the place. The form of the cinerary urns is somewhat ~ 
peculiar. Instead of being wide at the mouth, like the Celtic 
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urns, they are contracted and have a kind of neck instead of 
the overhanging lip or rim which characterizes so much of the 
sepulchral pottery of that period. The urns are formed by hand, 
not on the wheel, like so many of the Romano-British period, 
and they are, as a rule, perhaps, more firmly fired than the 
Celtic ones. They are usually of a dark-coloured clay, some- 
times nearly black, at other times they are dark brown, and 
occasionally of a slate or greenish tint produced by surface 
colouring. The general form of these interesting fictile vessels 
will be best understood by reference to the accompanying 


=== 
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engraving which exhibits two of the urns from Kingston. One 
of these will be seen to have projecting knobs or bosses, 
which have been formed by simply pressing out the pliant clay 
from the inside with the hand. In other examples these raised 
bosses take the form of ribs gradually swelling out from the 
bottom, till, at the top they expand into semi-egg-shaped 
protuberances. The ornamentation on the urns from these 
cemeteries usually consist of encircling incised lines in bands 
or otherwise, and vertical or zig-zag lines arranged in a variety 
of ways, and not unfrequently the knobs or protuberances of 
which I have just spoken. Sometimes, also, they present evi- 
dent attempts at imitation of the Roman egg and tongue 
ornament. The marked features of the pottery of this period, 
is the frequency of small punctured or impressed ornaments 
which are introduced along with the lines or bands with very 
good effect. These ornaments were evidently produced by the 
end of a stick cut and notched across in different directions so 
as to produce crosses and other patterns. In some districts 
these vessels are ornamented with simple patterns painted upon 
their surface in white; but so far as my knowledge goes, no ex- 
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amples of this kind have as yet been found in Derbyshire. One 
or two examples of domestic vessels, though but in fragments, 
have been found in the cemeteries ; but of these just now it will 
be unnecessary to speak. Those who desire more extended infor- 
mation on the subject of the pottery of the Anglo-Saxons cannot 
do better than turn to the sixth volume of the IvretinoruaL 
Oxpserver, where they will find an admirable paper on the 
subject from the pen of my friend Thomas Wright, who, along 
with another valued friend, Charles Roach Smith, was among 
the first to clear up the mystery which surrounded the remains 
of the fictile arts of that people. 

Having now fulfilled the promise which I made in the 
opening of this series of papers, that of devoting them to 
giving a general insight into the modes of construction and the 
contents of the grave-mounds of Derbyshire, I close my subject 
with the earnest expression of a hope that the information 
which I have given, brief though it necessarily is, may be of 
service to the readers of the Inre.incruat Osserver, and may 
enable them to appropriate to their respective ages such remains 
of the early inhabitants of our country as may come under their 
notice. In future volumes of Tue Srupenr* I hope to give 
from time to time some short separate papers on matters 
to which I have so far but passingly alluded. 


* See Notice on page 401, 
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PROGRESS OF INVENTION. 


Iuprovement or Davy’s Lamp.—Many improvements of this 
most valuable apparatus have beep invented: one, very recently 
proposed, consists in the application of an outer cylindrical case, 
which is made, in part, of glass, and in part, of wire gauze. Both 
cases have independent fastenings, and therefore are not likely to 
be opened by any accident, nor, in ordinary circumstances, can they 
be opened even by design. Mxperiments made with this lamp have 
shown that it is much more to be relied upon than the ordinary 
kind : since it remains perfectly cool, in an atmosphere in which an 
ordinary Davy’s lamp would be very soon heated to redness. 

Steam Bower Iycrusrations.—These, a prolifie source of 
steam-boiler explosions, consists of earthy substances, that are 
bad conductors of heat, and therefore they permit the boiler, not- 
withstanding the proximity of water, to be unduly heated : the 
consequence of which is, that the metal of which it consists is 
burned, and greatly deteriorated in strength, or the earthy coat- 
ing cracks, and allowing the water to come in contact with the 
highly heated metal, a vast quantity of steam is suddenly formed, 
or the water is even decomposed. The steam in one case, and the 
gas in the other, gives rise to such a pressure as the boiler may be 
unable to bear. The prevention of incrustration, besides removing 
a serious source of danger, would have the effect of economising 
fuel, by leaving the capacity of the metal for transmitting heat to 
the boiler unimpaired. One method of preventing incrustrations, 
is the removal of the earthy matters from the water before it is 
introduced in the boiler; this is difficult, and from circumstances 
often impossible. Another method, is to render the earthy matters 
harmless, by keeping them in a pulverulent state, and suspended 
in the water. An improvement on this method consists in arranging 
a number of small thin plates within the boiler, in such a way as that 
they over-lap, like the tiles on a roof, and form a thin space between 
themselves and the walls of the boiler. The heat being imparted 
directly to the water contained in this space, such a circulation is 
sega that any deposit of sediment on the boiler is impossible. 

he sediment is, however, deposited on the plates; but, not being 
there exposed to a high temperature, it has no tendency to become 
a compact mass. ‘Ibis arrangement is attended with another 
advantage—the uniform and comparatively quiet disengagement of . 
the steam : not in the lower part of boiler, but at, or near the surface 
of the fluid, on account of the presence of a large amount of solid 
particles thrown up by the circulation caused by the wall of plates, 

Catoric Encixes.— Whether steam or heated air is used, it is only 
the vehicle for transmissions of the heat from the fuel to the work- 
ing point, to be changed there into motion. Steam has unquestionable 
advantages: air has, however, persevering and plausible advocates. 
M. Bourget..has recently introduced a modification of the calorie 
engine which is attracting considerable attention. He heats the 
air, after it has been condensed, by a system of tubes which are 
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placed in the flue of an ordinary farnace, and after having ded 
in the cylinder, and thus actuated oe it is transmitted to 
the heating tubes, the caloric it still retains being by this means 
economiz The heating power of the tubes is augmented by filling 
them with scraps of metal which render them magazines of heat, 
absorbing it when it would be in excess, on account of connection 
with the cylinder having being cut off during expansion, and giving 
it out at other times. A still better engine of this description has 
been invented by Mr. Wenham. It is remarkable for simplicity, 
economy, and compactness. The expansion of air driven through 
a small furnace and a very mild explosion of carbonic oxide, supplies 
a perfectly safe motive power. 

PuriricaTion or SuLPHuRIC acip.—Sulphuric acid, from the mode 
of its manufacture, is very frequently found to contain nitric acid, 
which though small in quantity, is difficult of separation, and if unre- 
moved is often very inconvenient. It has been found, that sulphuric 
acid may be completely freed from nitric, so as to afford no indication 
of its presence, by means of freshly calcined and pulverized wood 
charcoal, which may be removed by filtration. 

Propuction of Catoric By MaGnetism.—It has been ascertained 
that the rapid rotations of a magnet, or what is more effective, of a 
compound magnet consisting of several magnetized bars, will afford 
caloric. The effect is due to the prevention of motion which the 
magnet tends to produce, The experiment may be made, by placing 
above the poles of a magnet, which is capable of revolving on a verti- 
cal axis with its poles upwards at the rate of fifteen or twenty times 
a second, a small copper plate of a circular form, and about half a 
millimetre thick, and putting upon this plate a flat bottomed flask 
of considerable capacity, and having fixed in its neck, by a cork, a 
tube in the form of an § with a little water in its lower curve 
which is within the flask ; the rapid rotations of the magnet heats 
the air: and this expanding acts on the surface of the water in the 
tube and causes it to ascend. When a maximum temperature, depen- 
ding on the velocity of rotation is attained, the water will remain 
stationary. M. Louis D’Henry, to whom this experiment is due, 
believes that with a sufficently powerful system of magnets, and a 
rapid rotation, water in a copper vessel, placed on the copper plate 
might be made to boil. 

New SvusstituTe ror PHosPHoRvs IN THE Manvracture oF LUcIFER 
Marcues.—The terrible effects produced by ordinary phosphorus 
on those who manufacture matches with it, and the obstacles to the 
introduction generally of amorphorus phosphorus renders a substi- 
tute for this pernicious material very desirable. Such a substitute 
is most probably to be found in a mixture recently discovered by 
M. Béttger. It consists of eight parts trioxide of thallium, and one 
part 2 gman pss of antimony: and may be ignited by friction. 

TILIZATION OF THE Resipues oF THE SMELTING Furnace.—Large 
quantities of cinders, hitherto incapable of use for any industrial 
purpose are produced by smelting furnaces. They have been found 
on examination to consist for the most part of very minute globules 
ofiron. The recovery of this iron will not only be a means of get- 
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ting rid of very large quantities of very troublesome material, but a 
source of considerable profit. 

New Mops or Manevvertne a VesseL.—Floating batteries are 
being constructed for the protection of the coasts of Sweden. They 
are provided with a turret: and as the turret does not revolve, in 
order to secure the power of aiming the gun it contains in all direc- 
tions, it is n that the vessel itself should rapidly turn round. 
This is effected with ease and certainty, by means of a paddle wheel 
fixed at the bow, and turning on an axis which is parallel to the 
length of the vessel. This wheel is entirely immersed and 
therefore if constructed in the ordinary way with fixed floats, it 
would produce no motion, the floats on opposite sides neutralzing . 
each other. It is therefore so arranged that the floats, when ina 
higher position feather, and move through the water horizontally so 
as to have no effect in producing motion. The floats which are at 
the time in a lower position produce a maximum effect. This 
paddle wheel offered little resistance to the progressive motion of 
the floating battery as the floats are made of thin sheet iron: and 
they present their edges to the direction in which the vessel is 
moved. Such an arrangement would however not be suitable 
with other than vessels intended to remain constantly at or very 
near the same place. 

Propuction or Derronatinc Powper, WITH THE MATERIALS OF 
Orpivary GuyrowpEeR.—It bas heen found that the rapidity of com- 
bustion of gunpowder depends greatly on the nature of the charcoal 
employed ; the development of this fact has been carried so far, by 
@ suitable selection of the charcoal, that the combustion becomes so 
rapid as to be an explosion of the unconfined powder. This is 
effected by the use of carbon obtained from rice starch, the albumen 
of blood, or leather. With nitrate of potash such carbon forms not 
ordinary gunpowder but a detonating material. 
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Sun Views or tHe Earru; or, tar Seasons ILsusrrarep. 
Comprising Forty-eight Views of the Earth as supposed to be seen 
from the Sun at different Hours and Seasons. ith five —— 
Sun Views of England, and a Diagram representing the ’s 
daily motion in her orbit. By Richard A. Factor, .A., F.R.A.S., 
late Scholar of St. John’s College, Cambridge ; and of King’s Col- 
lege, London. Author of “ Saturn and its System,” “ The Constel- 
lation-Seasons,” ete. (Longmans.)—The changes from spring to 
summer, autumn, and winter, depending on the positions taken up 
in succession by the earth in its journey round the sun, may be 
represented by a series of views of the earth as it might be seen 
from the sun at any point of the journey. The places which the 
sun looks straight at will receive a full share of light and heat, those 
which he looks at more slantingly will receive less, and those out 
of his reach none at all. Mr. Proctor has devised a highly instruc- 
tive and pleasing set of pictures illustrating these facts, and giving 
a far better notion of the cause of the seasons than any diagram we 
have seen. Plate I. gives four coloured views of the earth at the 
winter solstice (Dec. 2]), at 6 a.m., 6 p.m., noon, and midnight; 
and at a glance it is seen how the northern regions are fore- 
shortened and the polar portions out of the sun’s sight. Plate IT. 
has similar views representing the state of things one month later, 
and so on in succession through spring and summer to a month 
before the winter solstice, represented in Plate XII. The XIIIth 
Plate shows on a larger seale the way in which Great Britain, 
France, Holland, Denmark, ete., are presented to the sun at various 
periods of the year. We are glad these drawings are published at 
2 very moderate price, because they will, with the help of the 
explanatory letter-press, be of great use to schools and families, and 
to teachers who wish to know how these matters may be made 
most intelligible to their pupils. 

We have also received from Messrs. Longman four charts drawn 
by Mr. Proctor: one of the Zodiac, on which, with the help of an 
almanack, the paths of the moon and planets may be easily traced ; 
another of Mars representing that planet as seen from the earth at 
various points of his rotation. Two other charts represent the 
orbits of Mars, the Earth, Venus, and Mercury; and of Neptune, 
Uranus, Saturn, and Jupiter. A great deal of astronomical infor- 
mation is compressed in these diagrams, which are well worth 
attentive study. 

How 10 Use THE Barometer, 1868. By the Rev. R. Tyas, 
M.A. Cantab., F.M.S., Member of the Scottish Meteorological 
Society. Author of “ Favorite Wild Flowers,” etc. (Bemrose and 
Sons.)—The author also calls this little book “ A Companion to the 
Weather-glass.” It contains useful information about instruments, 
and a series of tabular forms to facilitate the registration of meteo- 
rological changes. These are very handy, though on a somewhat 
small scale. The author bentesiieds a little weather prophecying, 
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founded upon principles which he does not explain, but which, he 
asserts, have usually led to correct anticipations. He says, 
“ Although we are unable to say positively that there will be rain 
in any period—say of seven or eight days—yet the probability 
approximates so nearly to a certainty, that we may reasonably 
expect rain or fair weather about the times herein stated, and this 
expectation leads us to watch more carefully the signs of change.” 
Those who buy this little book may amuse themselves by testing 
the value of these prophecies. 

Puotograras or Emivent Mepicat, Men or att Countries. 
With brief Analytical Notices of their Works. Edited by Wm. 
Tindal Robertson, M.D., M.C.P. The Photographic Portraits from 
Life, by Ernest Edwards, B.A. Cantab. No. 7, Vol. IL 
(Churchill and Sons.)—The portraits now given of this interesting 
series are those of Erasmus Wilson, F.R.S., Sir James Bardsley, 
and Dr. Thomas Hawkes Tanner. They are all good. 

CimemnGc tae Hat. A Story for the Household, by the author 
of “A Trap to Catch a Sunbeam.” (Groombridge and Sons.)— 
A tale by the author of so exquisite a story as “ A Trap to Catch a 
Sunbeam,” cannot fail to be welcome. The present story relates 
to a young couple “climbing the hill.” It is gracefully told, and 
being published in a very handsome form, will make an appropriate 
new year’s gift. 

Rain: How, Wen, Wuere; and Way rr 1s Measorep. Being 
a Popular Account of Rainfall Investigations. With Numerous 
Illustrations. By G. J. Symons, F.M.S. Editor of “ British Rain- 
fall,” and “ Symons’ Monthly Meteorological Magazine.” (Stan- 
ford: Simpkin.)—This is the best book on the subject to assist in 
spreading a knowledge of various matters pertaining to rainfall, 
the methods-of measuring it, and the utility of the process. Some 
of the tabular matter is especially interesting, such as the “ Fluc- 
tuations in the Fall of Rain from 1726 to 1865,” and the “ Approxi- 
mate mean Annual Depth of Rain at 165 Stations,” in which we 
observe Lincoln, Southwell, and Stamford stand lowest at 20 inches, 
while the Stye, near Southwaite, in Cumberland, is at the head of 
the wet places, and shows an average of 165 inches. London 
stands at 24 inches, being the same as Norwich and Edinburgh. 
In addition to this information, we want to know the average mois- 
ture in the air, as places may have a good deal of rain distributed 
in heavy showers, and yet be on the average much drier than other 
spots where the rainfall is less, and the quantity of vapour greater. 
Mr. Symons points out the necessity of using the hygrometer as 
well as the rain- , and we hope that, in a few years, accurate 
information on the English climatology will be obtained. We 
with Mr. Symons’ suggestion that local authorities should undertake 
the slight expense required for daily observation and records. 
Wind should be registered as well as rain and moisture, and so 
should temperature and atmospheric pressure. Magnetic and . 
electric observations need not be so general, but should be esta- 
blished upon a system at public cost. 

Tue Boy’s Own Book. A Complete Encyclopedia of Sports, 
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and Pastimes, Athletic, Myrna and Recreative. A et Os} 
thoroughly Revised and considerably Enlarged. (hooker 
—We are glad to see a new edition of this book ; certainly one of 
the best ever written for boys, and having the advantage of con- 
taining matter for se the 2 ages. The new edition is a 
handsome volume of near! | lena pages, richly illustrated. It relates 
to all kinds of sports and pastimes, nee, indoor and out, and mingles 
with cricket, archery, gymnastics, etc., directions for keeping birds, 
rabbits, and other domestic pets, and enough scientific recreations 
of various sorts to stimulate to graver studies in their proper 
place. It is a book we cordially recommend as a new year’s gift. 

On tae Mippte ann Upper Laas or tHe Sourn-West oF 
Enoianp. By Charles Moore, F.G.S. Reprinted from the Pro- 
ceedings of the Somersetshire subedudin and Natural History 
Society, Vol. XIII. 1865-6. (Taunton: F. May.)—A very useful 
monogram on the subject of which it treats, illustrated with seven 
nicely executed plates, containing numerous figures. 





PROCEEDINGS OF LEARNED SOCIETIES. 


GEOLOGICAL SOCIETY.— Dec. 4. 
Robert Etheridge, Esq., in the chair. 


Henry Alleyne Nicholson, Esq., read a paper on the Graptolites 
of the Skiddaw series, premising that the slates of that series 
corresponded with the Grebe group of Canada. He described 
wa, -four species. 

. Martin Duncan, Esq., M.D., described in a concluding paper 
the * roeail Corals of the West Indies. Dr. Duncan mentioned 
several curious facts in the distribution of West Indian corals, both 
fossil and recent, and especially the circumstance that, whilst 
Jamaica, San Domingo, and Guadaloupe present solitary species, 
mixed with those inhabiting shallow water or a reef, Antigua 
and Trinidad offer for condition only reef species. In conclu- 
sion, the author drew attention to the confirmation by subsequent 
discoveries of his theory of an Atlantic Archipelago, which he had 
put forward in his earlier papers. 





ROYAL MICROSCOPICAL SOCIETY.—Dec. 12. 
James Glaisher, Esq., F.R.S., in the chair. 


C. Stewart, Esq., read a paper describing the pedicellariaw of the 
Cidaride. a ‘the discussion which ensued, Mr. Jabez Hogg _— 
that he had seen pedicellarie in certain star-fish fragments 0: 
food from one to another towards the mouth. A Fellow remarked 
that Agassiz had noticed their removal of fecal matter from the 
neighbourhood of the anus. Mr. Stewart said that although such 
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actions might have been observed in certain species, many pedicel- 
lace Wee. We Ste Ane Se ages SS perereens. Dan 
functions, and that their real purpose was still undecided. 

H. J. Slack, ., Sec. R.M.S., read a paper on a microscopic 
ferment found in French wine, and probably being the same as 
M. Pasteur’s mycoderma vini, though larger than that gentleman’s 
measurements as given in “ Comptes Rendus.” The mycaderm he 
examined consisted of minute cells, which, when the wine was 
poured out, rose to the surface like a fine powder. It had not 
turned the wine sour. He succeeded in growing the penicillium 
glaucum from it in abundance, by simply exposing the wine to the 
air in a tumbler. Some of the cells placed in moist sugar and 
water occasioned a butyric fermentation, which seemed to be caused 
by their decay. After a few weeks the butyric acid and other 
compounds of nauseous odour disappeared, and the remaining cells 
then increased in number, and excited a vinegar fermentation. A 
mixture of the wine containing the cells with treacle and water, 
kept in a warm place, produced penicillium glaucum, and the fluid 
became only slightly acid. 





NOTES AND MEMORANDA. 


Comet III., 1867.—M. Hoek, of Utrecht, writes to the “ Astronomische 
Nachrichten” as follows :—‘In my researches on cometary systems, I instanced 
Comets III. and V., of 1859, as probably belonging to the same system. I did 
not hesitate to attribute to them this character, on account of the extreme resem- 
blance of their elements, and the short interval between their ces. 
Now, all of a sudden comes a new comet to supply un unexpected con ion of 
these views ; for the circles which represent the age of ti three orbits cross 
each other at the same point in the heavens. e three planes cut each other in 
the same line of intersection. Thus this line is necessarily parallel to the direc- 
tion of the initial movement common to the three bodies at the moment they 
entered into the sun’s sphere of attraction.” M. Hoek then gives the elements 
of their orbits, and states his belief that they had one common origin. Their 
aphelion points are situated at a considerable distance from the common 
point of intersection, or rather from the radiating point of their orbits. Their 
aphelion points are all on the same side of the line of radiation. Oaptain Jup- 
man, who observed this comet at Portsmouth, in October, found it equal to a star 
of 8.0 or 8.1 mag., with faint coma and no tail. 


New Pranet (%).—This body was discovered by Dr. Luther, at Bilk- 


Dusseldorf, on the 23rd Nov., 1867. It appears of 10 to 11 mag. 

New Stans wear a Lyra.—Mr. Duskinghem reports the discovery of three 
very minute stars near Vega. One, ¢, is in a line between the well-known B and 
the great star; ¢ is inthe same direction,on the other side of it; d is like c, near 
Vega, but to the left of B on the meridian. The observations were made with the 
large object-glasses made by Mr. Wray, one of which (new) is 21} inches in 
diameter, and, according to Mr. Buckingham’s report, works well with powers 
up to 1800. ¢ and d, in the large object-glass, are little brighter than the com- 
panion of Polaris, seen with an aperture of 1.7 inch. (See “Monthly Notices” 
for November.) 

ConritacRation Corours AnD Moonticut.—On the night of the 6th of 
December, the burning of Her Majesty’s Theatre in the Haymarket occasioned 
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many curious chromatic effects. Immense flames and flame-coloured clouds of 
highly luminous orange and red tints made the moon (about 11 days old) look 
positively blue. Sirius, which was flashing splendidly, varied in hue from blue 
to deep violet. 

Frounpiry or tHe Axototis.—These curious of which in 
1864 the museum in Paris possessed five males and one have multiplied 


years and nine months. Some have been consumed in experiments, others died 
Joo Beotogiont least 2500 have survived. Axolotls may be seen in the tanks of 


nani oF THE Suy. — the efforts hitherto made by 
astronomers, the exact the exact distance of the sun 
from the earth is not and ret alr i fein the opportune 
that may be afforded by the combat us in 1874 and 1882. Meanwhile Mr. 
Simon Newcombe (U.S.) has been at work disc minutely the observations 
of Mars in 1862. His results, communicated by M. Delaunay to the French 
Academy, make the solar parallax 8.85, “une @ probable error of + 0”.013. 
This corresponds with a distance of the sun from ae Se WES Bite see line 
23,307 terrestrial radii, rather more than 148 millions of kilometres. 
earth as unity, the mass of the sun will be 326,800 + 1360, and that nt the 
moon aarus- attic eggs mea unity, the mass of the earth and 
moon together will be” "aaa 

Eruption or Vesvvivs.—M. Pisani, writing from Resina, 13th November, 
1867, says: “ At half-past twelve to-night, Vesuvius has opened a new crater, to 
the right of the two cones of last year. At the half (@ la moitié) of the great 
cone on the side of Bosco Reale, another crater has opened, pouring forth a 
current of lava. In the same direction, and precisely in the plane of the lava of 
last year, two other little craters, which cast up many streams, have been formed. 
The principal cone is full of crevasses, through the strong shocks it has 


Eeyrriay Lanp Surveyrve.—The British Museum has obtained possession 
of a papyrus containing, in hieratic characters, a fragment of a treatise on geo- 
metry applied to |] " surveying, with illustrative figures. It shows how to 
measure squares, parallelograms, and various triangles. It is supposed to belon 
to the date of the twelfth dynasty, contemporary with Solomon, and it is spiel 
from a more ancient treatise. 
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Alchemilla alpina, 25 man coins, 312; Saxon beads, 
Aluminium bronze, 152. 312; excavations at Wroxeter, 312; 
Auiens 395. irmingham of Roman Britain, 
Ammodytes tobianus, 252 312; intaglio, 312; Roman coins, 
Anatomy of thysanura, 239. 318 ; coins of Tetricus, 313; Roman 
Ancient ornaments, 31 - roads, 342; pigs oflead, 342 ; armour 
Andromeda, 379. in tumuli, 344; ornaments in bronze, 
Anemometer, new, 392. iron, and silver, 345; iron knives, 
Anglo-Saxon remains, 459. 345; coins in Derbyshire, 347; 
Animal life in Himalayas, 132. beads, 348; Roman pottery, 348; 
Animal oxidation, 88. Roman cemeteries, 349; Roman 
Annelids, structure of, 266, 365. Salopian ware, 350 
Annuloida, 296. Arctic fox, 364. 
Antiquarian relic at Andover, 310. i s, second greaé cleft, 96. 
Ant’s eggs, 322. , Arid countries prevent rain, 337. 
Apennines, lunar, 274. Armlets, and necklaces, 311. 


Aphrodita aculeata, 272. 

Arbroath Abbey, 26. 

Arcumotoeta. — Archeological asso- 
ciated bodies, 148; tumulus at 
Thraxton, 149; Roman pottery at 
Thruxton, 149; excavations at 
Wroxeter, 149; Roman city of Uri- 
conium, 149; Wigmore Abbey, 150; 
grave-mounds of Derbyshire, 180, 
254, 342, 459; orto 181; 
barrows, 182; sepulchral urns, 185, 
344; stone cists, 186; chambered 
tumuli, 187; Blackmore Museum, 
233; Roman lead mining, Roman 
work, 234; Stonehenge, 235; stones 
of Stenness, 235; Roman town in 
France, 233; agricultural imple- 
ments, 236; sepulchral interments, 
236; sepulchral deposits of Roman 
period, 236; flint’ i ents, 254; 
arrow and spear-heads and dagger- 
blades, 254; flint knives, 256; stone 
implements, 256; jet articles, an- 
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Armour interred with skeletons in tu- 
muli, 344. 

Arrow and spear-heads, and dagger- 
blades, 254, 460. 

Arthropodes, 270. 

Asplanchna, 287. 

Astronomy.—Notes on star streams, 
1; milky way, 1; section of galactic 
nebula, 4; stream formations, 8; © 
clustering in the milky way, 10; rolls 
of stars, 11; streams of light, 12; 
stippling, 12; doubts and con- 
cerning Linné, 36; new crater, 36; 
shallow crater, 37; observations on 
Linné, 39; Wolf on Linné, 40; 
Mare Vaporum and the lunar clefts, 
52; cracks or rills, 52; supposition 
of life in Moon negatived, 55; 
absence of noticeable atmosphere in 


the Moon, 55; meteoric a ces, 
80; Mars during the late opposition, 
81: colours Mars, 82; undis- 


covered satellite, 85; lunar clefts, 
II 
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95; Mare Vaporum, 95; Ariadwus, 
96; Hyginus, 98 ; Triesnecker, 102 ; 
Jupiter's satellites, 103 ; occultations, 
104; Jupiter without satellites, 144 ; 
outline lunar map, 155; constitution 
of Sun and stars, 159; 92nd planet, 
159; November shooting stars, 190 ; 
motion of rotation, 192; radiant 
point, 192; meteoric orbit, 196; 
meteoric streams, 197; Gruithui- 
sen’s city in the Moon, 214; clefts in 


eclipse, 226; luminous meteors, 239 ; 
lunar Eratosthenes and Copernicus, 
273; Apennines, 274; zone of Eras- 
tothenes’ shadows in terrestrial sun- 
shine, 275; lunar penumbra, 275; 
lava currents, 279; transit of Jupi- 
ter’s satellites, 280; occultations, 
280; theories of Copernicus and 
Ptolemy, 317; colour question and 
lunar eclipse, 319 ; two new planets, 
320; coming star showers, 820; 
lunar details, 370; Copernicus, 370; 
craters in the Moon, 370; Gay 
Luseac, 370; light streaks, 371 ; 
erater chains, 372; Eratosthenes, 
374; Sinus Astuum, am ou. 
stars, 8375; L 376 ; i, 
376; Andromeds, 379 ; p AIP 
nebula, 380; Jupiter’s satellites, 
381; occultations, 381 ; day view of 
Venus, 399; new planet, 479. 

Athering, 251. 

Atmosphere in the moon, absence of, 55. 

Atmospheric agency among the Ched- 
dar rocks, 34. 

Autograph of Sir Isaac Newton, 352. 

Auvergne, its thermo-mineral springs, 
climate, and scenery, 156. 

Axolotls, fecundity of, 480. 


' Bansers and their distribution, 241. 


Barks of various plants, value of, 49. 
Barrows in Derbyshire, 180, 257, 342. 
Bassunt bari, Indian bird, 242. 

Beads, old Roman, 348. 

Bee-eat 245. 


ers, 
Bell-bird, 241. 
Bell rock lighthouse, 27. 
Bichromate of potash and albumen, 
lariscope object, 240. 
Bilberry and mountain or cloud berry, 
25. 








Belona vulgaris, 253. 

Birmingham of Roman Britain, 312. 
Blackmore Museum in Sali , 233. 
Bladderworts, air vesicles of, 207. 
Blasting power, new, 315. 

Blood corpuscles, function of, 87. 
Blood discs, 199. 


Boraxy.—Fungi on the plains of 
India, 18; Polyporus lucidus, 18; 
~ pe commune, 18 ; 
flavus, 18; sanguinea, 18 ; 
——_ 18 ; Dum-dum collection 
of fungi, 18; Agaricus malleus, 20 ; 
Agaricus ailliciens, 20; Agaricus 
holophlebius, 20; Podaxon carce- 
nomalis, 21; Phallus truncatus, 21; 
ferns of Glen Clova, 23; oak fern, 
23 ; beech ferns, 23; brittle bladder 
fern, 23; tooth bladder ferns, 24; 
Wilson’s film fern, 24; holly ferns 
24; hard fern, 24; Woodsia ilven- 
sis, 24; Lastrea spinulosa, 24; 
Polystichum lonchitis, 24; Bilberry 
and mountain or cloud-berry, 25; 
Alchemilla alpina, 25 ; hart’s tongue 
ferns, 27 ; sea spleenwort, 27 ; marsh 
fern, 28 ; green spleenwort, 29 ; pot- 
tery tree of Para, 50; Moquilea 
utilis, 50; bark of tree, 50 ; 
silex in bark, 51; dy book to col- 
lection of fungi and lichen, 79 ; forest 
trees of Himala 131; orchids, 
ont. Magnolias, 132 Bhododen- 
m, 132; Magnolia excelsa, 132; 
Rhododendron mteum, 132; 
Magnolia Campbelli, 132; Gen- 
tiana coronata, 132; Foxglove, 132; 
Viola repens, 132; Bladderworts, 
207 ; Utricularia vulgaris, 207; air 
vesicles of blad 207 ;s 
utricles, 207 ; leaf-bearing branches, 
208 ; gaseous evolutions in aquatic 
plants, 213 ; Hottonia, 212 ; Ranun- 
cuius aquatilis, 212; subjecti 
fruits to electricity, 399: i 
beans electrified, 399; hybrid cot- 
ton, 399; electro-capillary currents 


Breadth of meteoric stream, 197. 
Breech-loading gun, 74. 
Brimstone moth, 328. 

British Association, 237. 

Bronze implements, 258. 

Bronze and iron ornaments, 345. 


Bronze ornaments, 310. 








Casinet of earth unlocked, 386. 


Caen stone hardening, 238. 
Calcar, or spur of rotifer, 283. 
Caloric 473. 
Candona, 118. 


Canide family, characteristics of, 355. 
Cannon, new, 392. 

Cantharus griseus, 250. 

Caranx tenchures, 250. 

Cathedral rocks of Cheddar, 31. 


Caves and coves of Forfarshire, 26. 
Cave bear, 202. 


Celtic period, 181. 

Gunes of the Romano-British 
periods, 349, 

Chambered tumuli, 187. 

Change in position of Jupiter’s satel- 
lites, 145. 

Changes in appearance and position of 
milky way, 1. 

Characteristics of rotifers, 281. 

Cheddar cliffs, 30. 

Chemical constituents of eggs, 324. 

Onemistry.—Economic production of 
formic ether on large scale, 74; 
manufacture of steel, 74; galvanic 
batteries, 75; plating and gilding, 
75; magnetism and diamagnetism 
of gases and vapours, 78; medi- 
cines through the nose, 79; func- 


483, 
152; utilization of aluminium bronze, 
152 ; of liquors con- 


2; preservation 

taining alcohol, 153 ; new application 

of electricity, 153; latent image, 

+ 153; substitution of electric current 
for a fulminate with fire-arms, 237 ; 
absorption of obscure heat, 240; 
bichromate of potash and albumen, 
240; novel action of light, 308; 
iodide of silver, 309 ; artificial meer- 
schaum, 313; starch, 314; blasting 
powder, 315; preservative com- 
pound, 316; explosive compound, 
316 ; photography, new application, 
317; colour of water, 319; sul- 
phuric acid formed by a mollusk, 
319 ; micro-crystals of alkaloids, 320; 
hydraulic cement, 391; printing on 
glass, 391; galvanic battery, 393; 
gelatine, new application, 393; new 
photometer, 393; test for ozone, 
399 ; free sulphuric acid in mollusks, 
399 ; electricity and vegetation, 399 ; 
electro-capillary currents in plants, 
400; sulphuric acid, 474. 

Chladni’s figures, 47. 

Chlorophane or calcic fluoride, 139. 

Ciliary organs of rotifers, 289. 

Cinerary urns, 260. 

Circles of stones at Stonehenge, 235. 

Clefts, lunar, 52. 

Clefts in the moon, 215. 

Clouds, of what they consist, 333. 

Clupeide, 110, 250. 

Clupea pilchardus, 253. 

Clusterings in the:milky way, 10. 

Cluster and nebula, 380. 

Coal-fields of Brazil, 80. 

Coceus eggs, 327. 

Coccus Persicee, 326. 

Cock-roach’s eggs, 322. 

Cod-fish tribe, 250. 


tions of the blood, 86; colouring | Coinage of Japan, 14. 

matter of blood corpuscles, 87; | Coinage remodelled by Sir Isaac New- 
animal oxidation, 88; identification ton, 351. 

of blood stains, 89 ; poisonous action | Coinage standard, 297. 


of carbonic acid gas, 89 ; mineralized 
blood, 89; test in case of suspected 
poisoning, 90; oxidation, 91; nu- 
trient fluid, 92 ; muscular currents 
of electricity, 94; Bologna phos- 
phorus, 137 ; prismatic colours, 138; 
chlorophane, or calcic fluoride, 139 ; 
luminous action of sulphide, 140; 
phosphorescent compounds, 140; ap- 
plication of superheated steam, 150 ; 
renovation of ‘polished surface on 


Coins found in Derbyshire, 347. 

Coins, Roman, 313. 

Coleopterous insects eggs, 322. 

Colour of Mars, 82. 

Colour of the moon, 225. 

Colours of the stars, 315. 

Colour of water, 319. 

Colour question and lunar eclipse, Sept. 
13, 319. 

Colours seen during the lunar eclipse, 
Sept. 13, with remarks on the pre- 
ceding communication, 226. 

Coloured utricles, 210. 

Colouring matter of blood corpuscles, 


87. 
Comber fish, 250. 


glass, 151; application of electro- 
Magnetism to the manufacture of 
iron, 151; application of sulphuret 
of carbon to the extraction of olea- 
ginous matters on the larger scale, 














Comet IIT:, 1867, 479. 
oo parts of Para pottery bark, - 


Conchoeeia, 128. 

Conchoeciades, 115, re 
Condensation of vapour, 

yen» ge of gelectic here 6. 


Constellation 1 Lyra, - 


salle ti 





pe of sun abe stars, 159. 
Contour and elevation of a country 
affecting the quantity of rain, 336. 


Cosmopolites of oe 18. 
Court of 
Craters in the moon, 370. 
Crawling rotifers, 284, 
Cremation, 184, 344, 
Cross-fox fur, 358. 
Crustacea, 113. 
Cry of the barbet, 242. 
Crustacean fauna of the English Jakes, 
417. 
Cuirassiers rotifers, 288. 
Curassones, 245. 
Curiosities of sound, 42. 
Curious conformation of cliff architec- 
ture, 32. 
Currency system of Japan, 17. 
Cuticle of the fish, 248. 
gni, 376. 
Oylindroleberis, 127. 
Oypride, 114, 
Cypridinide, 115, 127. 
Cyridopsis, 117. 
Cythere, 120. 
Cytherella, 129. 
Cytherellidex, 116, 129. 
Oytheridea, 114, 120, 122. 
Cytherideis, 125. 
Cytheropsis, 122. 
Cytheropteron, 124, 
Cytherura, 124. 


DaGGER-BLADES in Derbyshire, 254. 

Dark tracts near Sinus Aistnum, 375. 

Darwinian theory of the transmutation 
of species, 384. 

Davy's Lamp, 473. 

= se = Venus with small tele- 


Debra 1 Tabor, Abyssinia, 231. 


Derbyshire grave-mounds, 180, 254, 
342, 459. 





Difference in the quality of the flesh of 
a sea and fresh-water salmon, 109. 

Digestive apparatus ot rotifers, 294. 

ive organs of arnelids, 271. 

Dingy shears moth, 328, 

Discoveries of antiquities in Great 
Britain, 201. 

Double stars, 375. 

Doubts and facts concerning Linné, 
36. 

Drawings of om as seen through a 
telescope, 81. 

Dress in olden times, 169. 

Drinking cups, 260. 

Dujardin’s free swimmers, 287. 

Dum-dum collection of fungi, 18. 


EARTH-BORER, 323, 

Eccentricity of the earth’s orbit, 62. 

Echoes, 44. 

Economie production of formic ether 
on the large scale, 74. 

Effect of a on metallic 
bodies, 300. 

Efforts of human agency in modifying 
the earth’s surface, 66. 

Egg membrane or shell, 325. 

Eggs of epiornis, 240. 

Eggs of insects, 32. 

Eggs of rotifers, 283. 

Egyptian land surveying, 480. 

Electric condition of different parts of 
the earth, 154. 

Electric current, action on sensitive 
plant, 146. 

Electrical countries, and their action 
on the weather, 134, 411. 

Electricity and vegetation, 399. 

Dlectricity, application of, to sensitive 
plants, 147. 

Electricity, new application of, 153. 


Electro- current in lants, 400. 
Electro- etism a to manu- 
facture of iron, 151. 


Emerald volute moth, 329. 

ExtomoLocy.—Insects’ eggs, their 
structure, variety, and beauty, 321; 
Lepidopterous, 321; care of insects 
in depositing egge, 321; cockroaches’ 
eggs, 322; ant , 322; queen 
bees’ eggs, 322; silkworms’ cee 
$22; goat moths’ eggs, 322; 
opterous insects’ eggs, 322 ; burying 
beetles’ eggs, 322 ; rabceida, 323; 
earth borer, 323 ; * formation of 7 
chemical constituent of of ones! 3 
egg membrane shell, 325 
persicee, 326 ; arr on nen eggs, 926 » 3385 
ceceus eggs, 
a 327; saotite “ember moth, 


it 327: thorn 
ik soFT wes sabello moth, 328; 
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moth, 328; buff tiger moth, $28; 


volute, 328; glory of Kent moth, 
329; silkworm moth, 329; silver 
lines moth, 329; meadow brown 
butterfly, 329 ; white buttertly, 330 
brown hair streak butterfly, 330 ; 
termites, or white ants in India, 
381; winged ants, 382; white ant 
destroyers, 382. 

Entomostraca, 110. 

ss great bird of Madagascar, 


Secon, lunar, 273. 

Eratosthenes, region of, 374. 

Ermine, 202. 

Esox lucius, 253. 

Eulogium historidrum, 169, 171. 

Eupleetella speciosa, 161. 

Excavations at Wroxeter, 149, 312. 

Experiments with the rigid spectro- 
scope, 158. 

Explosive compound, 316. 

Eyes of rotifers, 283. 


Fatcons, 245. 

Fall of Aerolites in A! 160. 

Ferns of Forfar, 27. petite 

Ferns of Glen Clova, 22. 

Finhauen fort, 28. 

Fish scales, structure, etc., 246. 

Five wells tumulus, 188. 

Fixed rotifers, 284. 

Flint cores and arrow heads, 203. 

Flint flakes, 202. 

Flint implements, 312. 

Flint implements in Derbyshire, 254. 

Flint knives, or scrapers, 256. 

Flint Jack, 254. 

Floscularians, 284. 

Food of the salmon, 104. 

Food vessels, 260. 

Foraminifera, 112. 

Forces called into action for a downfall 
ak rate ay: 331, erage 

orests, great erators of rain, i 

Foe of the yas, 132. 

Forgeries, Boston 400. 

Formation of eggs, 323, 

Formic ether, production of, 74. 
‘oscules, 293. 


Foxes, fur-bearing, 354. 
Free sulphuric acid in mollusks, 399. 
toads, 108. 


Functions of the blood, 86 








| Fur of grey fox, 360. 


Fur of kitt fox, 360. 


Galileo on the milky way, 

Galvanic batteries, tg 

Galvanic battery, simplification of, 393. 

Gaseous evolutions in aquatic plants, 
213. 

Gauge for steam boilers, 394. 

Gelatine, new application of, 393. 

Geographical distribution of annelids, 
369. 


Geological Society, 395. 

GroLoey.—Geology of Glen Clova 
granite, 23; Craig Ought rocks, 
23 ; felstone. ype and ae 
23; quarts, 238 
blende, 23; peakoalie en iron pyrites, 
24; caves ‘of Forfar, 26; vitrified 
forte, 28; slate quarries, ‘29; red- 
stones, 29 ; Cheddar cliffs, 80; at- 
mospheric agency among the Cheddar 
rocks, 34; stratigraphical structure 
of Cheddar cliffs, 34; plane of 
marine denudation, 30; permian 
conglozierate, 30; wind » Sl; 
cathedral rock, 31; curious con- 
formation of cliff architecture, 31 ; 
screes at Cheddar, 32; Cheddar 
caves, 33; water-mark in Cheddar 
caves, 33; clean removal of rock, the 
origin of Cheddar cliffs, 34; sea- 
marks in Cheddar ravine, 36; geo- 
logical eras, 63; coal-fields of Brazil, 
80 ; voleanic eruptions at Santorin, 
142 ; basalt, quartz-pebbles, argil- 
laceous slate, j jasper, schist, sandstone, 
256 ; mining districts of Derbyshire, 
342; cabinet of earth unlocked, 386 ; 
Introductory Text-book of A 
390; Amiens gravel, of Geology, 
gical Society, 395, 478; chalk, 396; 
quaternary deposits, 396. 

Geology, Introductory Text-book, 390. 

Germinal matter andthe contact theory, 
388. 

Gilding and plating, 75. 

Gizzards of rotifers, 291. 

Glen Clova, geology of, 22. 

Globules with pedicels, 209. 

Glory of Kent moth, 329. 

Glycerians, 272. 

Goat moth’s eggs, 322. 

Graduate , 

Gearon oi 7 recta and their 
contents, 180, 254, 342, 469. 

Great cleft, lunar, 95. 

Grey fox, 355. 

Grun cave, 27. 

Gruithuisen’s city in tlie moon, 


Pay 











satellites, occultations, 

Gruithuisen’s discoveries, 373. 

Gulf-stream affecting rain in England, 
338. 


Guy Luseac, lunar crater, 370. 
Gymnobucco, 243 


Hasrrs of trachyphoni, 
= of the = ey philosophy, 


Hort ferns, 24. 
Hardwick’s drawings of fungi, 18. 
Henry VIII., laws about dress, 178. 
Herrings, 106. 
Herring and pilchard, 248. 
Herschel on the milky way, 4. 
Hesions, 269. 
Hills in the moon, 219. 
Himalayas, April climb, 131. 
Hoards of Roman coins, 313. 
Horn-bills, 245. 
Holly ferns, 24. 
a guides, 245. 

—_ ogical machines, improvement in, 
Horse and bison, 206. 


Hudson’s Bay Company’ 8 sale of furs, 
356 


Humming birds, 245 

Hybrid cotton, 399. 
Hydraulic cement, new, 391. 
Hyginus, 99. 

Hyenas, 204. 


Ipgytrrication of blood stains, new 
and valuable means, 89. 
eous rocks in Scotland, 238. 
Ilyobates, 122. 

Senpesial mint, new, for Japan, 17. 

Incense cups, 260. 

Indian ants, 381. 

Indian fungi, 18. 

Influence of the seasons on rain, 337. 

Inhumation, 181. 

Insects’ eggs, their structure, variety, 
and beauty, 321. 

Intaglio found at Wroxeter, 312. 

InTELLEcTUAL OssERvER and “ THE 
Srupent,” 401. 

Intensity of sound, 43. 

_ with the Japanese, 


oS ew of the Romano-British pe- 
riod, 344. 





Index. 





Itjib of Ji 16. 
Itzebus of Japan, 15. 


JAPAN and its currency, 13. 

Jet articles, ancient, 257. 
Jupiter's satellites, 103, 222, 280. 
Jupiter without satellites, 144. 


Karwent Islands, 142. 
Kent’s Hole excavations, 202. 
Kolangs of Japan, 15. 


’ Koodon-felassy, Abyssinia, 231, 


Lasripz, 251. 

Labrus balanus, 252. 

Lacinularia, 284. 

Lappet moth, 328. 

Largest blood discs known.—Si 
capture of a Canadian reptile, 
branchus lateralis, 199. 

Latent image, 153. 

a am evident indication of, 

9 

Laws in Edward IV.’s reign respecting 
dress, 176. 

Laws which determine the relative dis- 
position of land and water, 63 

Lead discovery, traced to funeral pyres 
of our forefathers, 184. 

Lead mining work, Roman, 234. 

Leaf-bearing branches, 208. ' 

Smenatibed 4121. 

Lepidopterous insects’ eggs, 321. 

Leporides, 80. 

Light, novel action of, 308. 

Light streaks relating to Copernicus, 
371. 

Light and vegetation, 399. 

Linné, observations on, 39. 

Links of Forth, 26 

Limnias, 285. 

Literary Notices, 78, 155, 317, 384, 476. 

Livingstone’s fate, 396. 

Localities in which rotifers are found, 


295. 
Loch Brandy, 25. 
Leemodon, 243 
Loxoconcha, 123. 
Luminous action of phosphori, 140. 
Luminous re 
Lunar Apennines, 274 
Lunar cracks or rills, 52. 
Lunar craters, 370. 
Lunar clefts, Mare veueeey Jupiter's 
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MaGNet1sM and diamagnetism of gases | Mullus:surmuletas, 250, 252. 
and vapours, 78. Muscular force maintained by combus- 
Magnetism and the meteorites, 315. tion of carbonaceous elements, 109. 
jas and rhododendrons of the | Muscular currents of electricity, 94. 
i 132. Muscular system of annelids, 271. 
Magpie moth, 327. 
ia, pre-historic, 403. Narvkat History (including Zoo- 
remains of, 201 Wweyr).—Native countries of different 


ritain, 
Manufacture of starch, 314. 
Mare Vaporum and the lunar clefts, 
fag toe oc re 
Mars during the O ition, 81. 
Mason’s cave, 27. — 
Mastax of rotifiers, 291. 
—— of the Mint, Sir Isaac Newton, 


May ‘lands, displacement of, 143. 
Meadow brown butterfly, 329. 
Measures, standard, 297. 
Mechanical science, 238. 
Medicines through the nose, 79. 
er erg artificial, 313. 

egalcema Asiatica, 243. 
Megalorhynchus, 243. 
Megrim, or scald- —" 247. 
Melicertians, 284. 
Mendip hills, 30. 
Sfenbtonchen i lateralis, 199. 
Meteoric appearances on June 11, 80. 
Meteoric orbit, 196. 
Meteors in November, 190. 
Meteorites and magnetism, 315. 
Meteorological observations at Kew ob- 


» 68, 302, 

Metopidia acuminata, 295. 

Mexican hydrology, 134. 

Mexican storms, 134. 

Micro-crystals of alkaloids, 320. 

Microscope for waistcoat pocket, 320. 

Microscope, its history, construction, 
and application, 388. 

Microscopy, micro-crystals of alkaloid, 
320; waistcoat-pocket microscope, 
320; microscope, its history, con- 
struction, and application, 388 ; 


Ross’s new four-inch objective, 
398; cheap compressorium slide- 
1) 398; microscopic ferment, 
479. 

Milky way, 1. 

Mineralized blood, 89. 


Mining districts of Derbyshire, anti- 
quities found, 342. 
— amount of, in the oe 





birds, 245; handy book to the 
collection and pre ion of fresh 
water and marine alge, diatoms, des- 
mids, etc.,79; leporides, 80; food 
of the salmon, 104; aquatic lice, 104 ; 
voracity of the salmon, 106; her- 
rings, 106; difference of quality in 
the flesh of a sea and fresh-water 
salmon, 109 ; aaa worms, 106 ; 
river salmon, 107 ; frogs and toads, 
108 ; Clupeide, 110; synopsis of the 
recent British Ostracoda, 110; ento- 


mostraca, 110; fossiled 
110; Bhizo: 111; fossiliferous 
strata, 111; foraminifera, 111; crusta- 


cea, 113 ; Cypride, 114; Cytheridm, 
114; Cypridinide, 115, 127; Conchoe- 
ciade, 115; Polycopide, 116, 129; 
Cytherillide, 116,129: Cypride, 116 ; 
Cyridopsis, 117; Paracypris, 118; 
Notodromas, 118; Candona, 118; 
Pontocypris, 118 ; ‘Bairdia, 119; Ma- 
crocypris, 119; Cytheride, ‘120; 
Cythere, 120; ‘Limnoeythere, 121; 
Cytheridea, 122; Cytheropsis, 122; 
Tlyobates, 122; Loxoconcha, 123; 
Xestoleberis, 123 ; Cytherura, 124; 
Cytheropteron, 124; Bythocythere, 
124; Pseudocy there, 125; Cythe- 
ridis, 125 ; Scerochilus, 166 ; Para- 
doxostoma, 126; Philomedes, 127; 
Cylindroleberis, 127; Bradycinetus, 
128; Conchoecia, 128 ; Polycope, 
129 ; Cytherella, 129; animal life in 
Himalayas, 132 ; birds of the Hima- 
layas, 133 ; Venus’ flower basket, Eu- 
lectella speciosa, 161 ; sponges, 161 ; 
Le work & pron of hcieiions. 
ciosa, 163 ; spicules, 164 ; Menobran- 
chus lateralis, 199 ; mammoth, 201 ; 
mammals, remainsof, found, 201; Sals- 
burg mammalia, 201 ; sabre-toothed 
animal, 201: teeth of mammalia, 
201; cave lion, cave hysena, wolf- 
fox, ermine, badger, cave bear, brown 
bear, otter, urus, Irish elk, stag- 
reindeer, wild boar, tailless ay 
water rat, hi tamus major, rhi- 
noceros Assim, Arvicola pra- 
tensis, Arvicola agrestis, hare, and 
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241; zygodactyle binds, 241; B 
po Na ms em Aer or 


243; hyphonus mar- 
garitatus, 244; humming-birds, 245 ; 
toucans, motmots, puff birds, Curas- 
sows por wengnadean | barber horn- 
bills, rollers, sugar birds, h guides, 
orioles, 245; falcons, owls swifts, 
swallows, and thrushes, 245 ; parrots 
and trogons, 245 ; structure and man- 
ner of growth of scales of fish, 246 ; 
reptiles scales, 246; gadoid fish, 247 ; 
megrim, or scale fish, 247 ; herring 
and pilchard, 248; cuticle of the 
fish, 248 ; sea bream, Pagellas, Cen- 
trodontus, 249; perch scales, 249 ; 
sole scales, 249 ; Scicenae, 249 ; Perca 
fluviatilis, 249 ; Solea vulgaris, 249 ; 
comber fish, 250; Serranus cabrilla, 
250 ; Mullus surmuletus, 239; ‘Trigla 
piper, 250; Rhombus hirtus, 250; 
shad, 250; Clupeide, 250; Can- 
tharus griseus, 250; Caranx tra- 
churus, 250; Scomber esiox, 250; 
scad, 250; Labridw, 251; Atherine, 
251; Atherina presbuta, 251 ; scales 
of lateral line, 251; Trigla cuculus, 
252; Ammodytes Tobianus, 252; 
Labrus balamus, 252; Mullus sur- 
muletus, 252; Pagellus centrodontus, 
252; Clupea pilchardus, 253; Esox 
lucius, 253; Belona vulgaris, 253 ; 
Salmo trutta, 253; Brama Raii, 
253; gadus fish, 253; structure of 
annelids, with a criticism on Quatre- 
fages, 266 ; regions of the body and 
appendages, 267; feet of annelids, 
269; hesions, 269; teguments and 
muscular apparatus, 269; Arthro- 

es, 270; muscular system, 271; 
igestive organs, 271; perivisceral 
ry system of annelids, 272; 
Aphroditians, 272; Glycerians, 272 ; 
Terebella, 272; Aphrodita aculeata, 
272; rotifers, 281; ovovivaparous 
generation, 282 ; eggs of rotifers, 283 ; 
eyes of rotifers, 283 ; calcar or spur 
of rotifer, 283; Systolides, 284; 


fixed rotifers, 284; swi i- 
fore, crawling rotifers, 284; losou- 
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disks, 288; ciliary organs, 289; 
active wheel cilia, 290 ; gizzards, 291; 
mastax, 291 ; ciliary movement, 290 ; 
brachion mastax, ; foseules, 293 ; 
stomach and intestines, 293 ; diges- 
tive apparatus, 294; nervous system, 
295; Metopidia acuminata, 295; 
localities in which rotifers are found, 
295; Annuloida, 296; true-jointed 
limbs of rotifers, 296; sulphuric 
acid formed by a mollusk, 319; in- 
sects eggs, their structure, beauty, 
and variety, 321; Lepidopterous, 
321; care of insects in depositing 
eggs, 321; cockroach’s eggs, 322; 
ants’ eggs, 322; queen bees’ eggs, 


sects’ eggs, 322; burying beetles’ 
eggs, 323; Scarabeide, 323 ; earth 
borer, 323 ; formation of eggs, 323 ; 
chemical constituents of eggs, 324; 
egg membrane or shell, 325 ; Coccus 
Persicw, 326 ; phryganea eggs, 326 ; 
coceus eggs, 327 ; ova of crustaceans, 
327 ; mottle umber moth, 327 ; mag- 
pie moth, 327; thorn moth see 
327; straw-belle moth eggs, 328 ; 
dingy shears moth eggs, 328; puss 
moth eggs, 328 ; swallow prominent 
eggs, 328; brimstone moth eggs, 
358, lappet moth, 328; bulf tiger 
moth, 328; brown-tail moth, 328 ; 
emerald volute moth, 329; glory of 
Kent moth, 829; silkworm moth, 
329 ; silver line moth, 329; meadow 
brown butterfly,329 ; white butterfly, 
330; brown hair-streak butterfly, 
330; fur-bearing foxes, 354; Can- 
nide family, characteristics of, 355 ; 
red fox, 355; grey fox, 355; wolves 
and foxes, 355; foxes’ tails, 355; 
South American foxes, 356; silver 
fox, es pee fox skins, 357: 
cross-fox fur, 358; red fox, 358; 
trapping foxes, 359; red trappers, 
359; kite fox, 359 ; Rocky Mountain 
fox, 360; skull of kitt fox, 361: 
corsac fox, 361; thievish - 
sities of kitt fox, 362; Arctic fox, 
364; white 861; blue Arctic 
fox 364; apparatus of 
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Nervous system of rotifers, 295. 
Nervous system of annelids, 367. 
New crater Linné, 36. 

New islands in Kaimene group, 143. 
New planets, 320. 

eee forgeries, 239, 400. 
Newton, Sir Isaac, 350. 
Newtonian theory of light,-139 
New Zealand mudfish, 399. 
Notes on star-streams, 1. 
Notodromas, 118. 

Notommatsa aurita, 288. 

Novel action of light, 308. 
November shooting stars, 190. 
Nutrient fluid, 92. 


Oax and beech ferns, 24. 

oe eat 60, 104, 223, 280, 381, 445. 
(Ecistes, 284. 

Old red sandstone cliffs of Forfarshire, . 


Old woman of spring, Indian bird, 242. 

Oleaginous matter extracted by means 
of application of sulphuret of carbon, 
152. 

Onpant purposes, a new glass, 77. 

wer wih a87. 

Origin Origin of Cheddar cliffs, 

Orioles, 245. 

Ornaments, ancient, 310. 

Ostracoda, synopsis of the recent 
British, 110. 

Otter, 202. 

Outline lunar map, 155. 

Ova of crustaceans, 327. 

Ovovivaparous generation, 282. 

Owls, 245. 

Oxidation, how affected, 90. 

Ozone test, 399. 


PaGELLUS centrodontus, 249, 252. 


Parallax of the sun, 480. 

Para pottery tree, 49. 

Paris Exhibition, notes of, 425, 

Parrots and trogons, 246. 

Pascal and Newton, 180. 

Peculiar venation, 398. 

Perca fluvi 249. 

Poriviocoral’ and circulatory system of 
eri cire 
annelids, 272. 





Exhibition, 425. 

Phosphorescent compounds, 140. 

Hyer wens substitute for, 474. 

mariners’ compass, 155. 
phs of eminent medical men 

ae” countries, 386, 477. 

Photography, new application, 317. 

Photometer, 393. 

Phryganea eggs, 326. 

Physical characteristics of the different 
continents, 64 

— geography as a popular study, 

1 


~~ - lead of Roman manafacture, 


Pitcher rotifer, 288. 

Plane of marine denudation, 30. 

Planets, new, 320. 

Plants, irritability of, 146. 

a and gilding improvements, 

5. 

Pleistocene mammals of Great Britain, 

201. 


Pliocene animal, 202. 

Podaxon carcinomalis, 21. 

Pogonorynche, 243. 

Poisonous action of carbonic acid gas, 
89. 


Poisonous fish, 240. 

Polariscope object, 240. 

Polycopide, 116, 129. 

Polyarthra, 284. 

Pontocypris, 118. 

Pottery in Celtic grave-mounds, 260, 
348. 


Pottery tree of Para, 49. 

Pre-historic mammalia, 403. 

Preservative compound, 316. 

Preservation of liquors containing al- 
cohol, 153. 

Pretty experiment with water, 160. 

Printing on glass, 391. 

Prismatic colours exhibited by phos- 
phorus, 138. 478, 

Proceedings of learned societies, 395, 

Process of production of rain, 333. 

of invention, 74, 150, 237, 

813, 391, 473. 

Pseudocythere, 125. 

Psilopogon, 243. 

Pterodina rotifer, 288. 

Ptolemaic theory, 318. 

Puff-birds, 245 

Puss-moth, 328. 


QUATREFAGES, criticism of, 266. 
Queen bee’s eggs, 322. 














151. 
—— apparatus af annelids, 


Reptiles scales, 246. 

Resonance, 47. 

Respighi, estimation of crater Linné, 
38 


Respiratory apparatus of annelids, 365. 

Restennet priory, 27. 

Revolutions RY Jupiter’s satellites, 145. 

Bheticus, 2 

Rhododendrons and magnolias of the 
Himalayas, 132. 

Rhombus hirtus, 250. 

River salmon, 107. 

Roman antiquities, 311. 

Roman city of Uriconium, 149. 
Roman lead mining work on Mendip 
Hills, £34. 

Roman pottery, 348. 

Roman pottery at Thruxton, 149. 
Roman road, 311. 

Roman roads in Derbyshire, 342. 
Roman Salopian ware, 350. 

Roman station of Vindomis, 310. 
Roman town in France, 235. 

Rose’s new four-inch objective, 398. 
Rotifers, characteristics of, 281. 
Royal Geographical Society, 396. 
Royal Microscopical Society, 398, 478. 


SaBRE-TOOTHED animal, 202. 
Sacrificing human beings, 265. 
Safety-valve improvement, 77. 
Salmon, food of, 104, 
Salmo trutta, 253. 
Salpina, a rotifer, 288. 
Salisbury mammalia, 201. 

* Santorin, eruptions at, 142. 
Satellites, Jupiter's, 222. 
Satellites, Jupiter without, 144. 
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_ Rapmyt point, the, 192. Saxon glass beads, 312. 
Railway safety switch, 314. Scad, 250. 
Rain, 321. Scales of fishes, their structure and 
Rainbow phosphorescence, 137, manner of growth, 246. 
Rainfall, amount of, diminishes as rain- | Scales of reptiles, . 
guage rises above the level of the Scaraboeide, 323. 
ground, 340. Scientific meetings, 237. ‘ 
Rain falling from a clear sky, 341. Scicenae scales, 249. 
Rain-producing powers of wind, 336. Sclerochilus, 126. 
Rampart-works of Gruithuisen, 216. Scomber esiox, 250. 
Red fox, rd ai . ae ee 32. 
Regions o e and a dages, bream, 249. 
2€7. ’ ed Sea marks in Cheddar ravine, 36. 
Reindeer, 202. Section of galactic 4, 
Reliquie Aquitanice, 386. Selenites, 217. 
Remains of _ and animals found in | Sensitive naked flames, 48. 
Bedford, 20 Sepulchral deposits of Roman period, 
Remarks of Tie de Beaumont, 41. yes 
Remodelling the coinage under Sir | Sepulchral interments, 236 
Isaac Newton, 351. Sepulchral urns, 185, 261, 344. 
Renovation of polished surfaee of glass, | Serrannus cabrilla, 


Silkworms’ eggs, 322. 

Silkworm moth, 329. 

Silver armillae, 345. 

Singing and sensitive flames, 48. 

Sinus Zstuum, 374. 

Skeletons, 258. 

Skeletons discovered in Derbyshire 
barrows, 184. 

Skeletons found in Yorkshire, 310. , 

Slate quarries, 29. 

Snow flakes, 332. 

Solea vulgaris, 249. 

Sole scales, 249 


Sound, curiosities of, 42. 
Sound, waves, 43. 
Sounds we cannot hear, 45. 
South American foxes, 356. 
Sponges, 161. 
picules, 164. 
St. Abb’s head, 26. 
Stag, 202. 
Standards of weights, measures, and 
coinage, 297. 
Starch manufacture, 314. 
Stars, colours of, 315; new, 479 
Star showers, 320. 
Star streams, 1. 
Steam applied to railway breaks, 316. 
Steam-boiler incrustations, 473. 
Steel, improvement in the manufacture 
of, 74. 
oer 
ti of the t, 12. 
Sticking Onstle, 26 
Stomachs and intestines of rotifers, 293. 
Stone avalanches of the Alps, 332. 
Stone cists in Derbyshire, 186. 
Stone im ents, 256. 
Stones of Stenness, 235. 
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Storm on Nevada de Toluca, 134. 
Streams and cascades of Glen Olova, 23. 


cism on Quatrefages, 266, 365. 
Study of costume, 167. 
Substitution of an electric current for 
a fulminate with fire-arms, 237. 
Sugar birds, 245. 
Sulphuric acid formed bya mollusk,319. 
Superheaated steam, improved appli- 
P. cation of, go ree 
jupposition o in moon nega- 
tived, 55. 
Swallow prominent, 328. 
Swallows, 245. 
Swifts, 245. 
Swimming rotifers, 284. 
Symon’s Monthly Meteorological Mag- 
. azine, ay ‘ " 
lynopsis of the recent British Os- 
tracoda, 110. ; 
Systolides, rotifers, 284, 


Tera of mammalia, 202. 

Teguments and muscular apparatus of 
annelids, 26 

Terebella, 272. 

Termites, or white ants in India, 381. 

Terrestrial climates, 63. 

Test in cases of suspected poisoning, 90. 

Tetricus, coins of, 313. 

The 92nd planet, 159. 

= of Copernicus and Ptolemy, 
31 

Theodore IT., 229. 

Thickness of meteoric stream, 198. 

Thorn moth, 327. 

Thrushes, 245. 

Tinar-ous, 245. 

Toucans, 245. 

Trachyphoni barbet, 243. 

Trachyphonus margaritatus, 244. 

Trade and currency of Japan, 14. 

Trade winds, 339. 

Transfer of the custody of standards, 
297. 

Transformation in coinage, 353. 

Transits + My Jupiter’s satellites, 222, 
280, 381,°444, 

Transmission of musical sounds, 46. 

Treatise on punctuation and on other 
matters relating to correct writing 
and printing, 79. 
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eben aelaek 

i , regi 102. 
Trigle cucuius, 262. 

Trigla piper, 250. 

Tubulated syphon, 391. 
Tamulus at — 149. 
Tycoon councils, 14. 

Tyndall’s Lectures on Sound, 42. 


Unpvtatine railways, 394, 


Utilization of woollen and other rags, 
237. 


Vattey of the Somme, 395. 
Vapour, causes of the condensation of, 
34. 

Variety of conditions and influences 
being essential to progress of civil- 
zation, 65. 

Vegetation and electricity, 399. 

Velocity of sound, 45. 

Venus, day view of, 399. 

Venus’ flower-basket, 161. 

Verification of sextants, 158. 

Vesuvius, eruption of, 480. 

Via Lactea, 4. 

Vibrations ‘of columns of sounds, 46. 

Visit to Glen Clova, 22. 

Vitrified forts, Forfar, 28. 

Volcanic action, formation of, 143. 

Volcanic action in the Azores, 79. 

Volvaria sub-genus of Agaricus, 18. 

Voracity of the salmon, 106 


Watrrvs at Zoological Gardens, 400. 
Water marks in Cheddar caves, 33. 
Warden of the Mint, 351. 

Warden of the Standards, 298. 
Wave-movements of sound, 43. 
Weight of Jupiter and size, 145. 
Weights Standard, 297. 

White ants of India, 381. 

White ant destroyers, 382. 

White butterfly, 330. 

Wigmore Abbey, 150. 

Wild boar, 202. 

Wind cliff, Cheddar, 31. 

Winds, differences in the, 335. " 
Wi ants, 382. 

Wolf, 202. 

Wolf on Linné, 40. 

Wright on the Milky Way, 3. 


‘XEsSTOLEBERIS, 123. 


YorxsurreE barrows, 310. 


Zone of Erastosthenes, 275. 
Zygodactyle birds, 241. 
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